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interior by Virzi, beverly hills

Captured by Concord: Sound Devotion.

Musical moments will live a lifetime with
the Concord 550. Designed for the connois-
seur of sound, it incorporates all the quality
features sovital to professionaltape record-
ing and play back.

TRANSISTORIZED. .. Transistorized pre-
amplifiers of the Concord 550 assure
greatest operation reliability together with
freedom from heat, noise and hum.

It offers all push button controis, three
speeds, sound-on-sound recording, two VU
meters, and 6” speakers which can be sepa-
rated for full stereo effect.

The Concord 550 is the ideal recorder for
operation thru the amplifier and speakers
of a high fidelity music system, or as a
completely self-contained stereo system.

r

for Connoisseurs of Sound

CONCORDO 530

CDNCDRD@.ELECTHDNICS CORPDRATION

809 North Cahuenga Boulevard, Dept. L, Los Angeles 38, Calif.

WWW amerncartadioRistery com

R

Recording from multiplex tuners is perfect
with the transistor Model 550.

Priced less than $320*

Concord 550taps deck version of Model 550

especially fitted for easy custom installation.

Priced less than $230*

coNcoRD 220—Hi fidelity monaural =
recorder with push button controls, 7@
3 speeds, varisync flutter-free drive e
motor, dynamic microphones, cue and  fusgl ==
edit button and audio sync accessory =1
iO Q

for home movie sound.
Priced less than $150*

CONCORD 880—Finest 4-track stereo
recording and play back. Professiona!
3-head design, sound-on-sound
recording, 10 watt amphfier, comput-
2rized channel indicator, dual cathode
iollower, low impedance outputs. Two
VU meters, three speeds, push button
operation. Priced less than $400*

S

* See yaur dealer for his price today
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Editor |

${ NEXT
| Month

|
Condruction--

How to build a complete
transistorized recording and
playback amplifier, includ-
ing bias/erase oscillator, for
a stereo tape recorder.

_ Meadunemesl--

With the universal use of
frequency compensating
networks, it is imperative
that their performance be
measured, both after com-
pletion and for mainte-
nance. This article will tell
you how.

Mudical Insrumenis--

When the electronic organ
is finished, 1t must be tuned

and occasionally there-
after. Another article telling
how, using a 20-cps oscil-
lator, with details for using
to accommodate the British
and French A’s, which differ
from ours at times.

And

gguifunenl‘ /)w/du--
The Garrard turntables
The Pilot 285 tuner
The Fisher XP4A
speaker
The Knight-Kit KP70 tape
recorder amplifier.

loud-

In the MAY Issue —

On the newsstands or

in your own mailbox
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Captured forever
. .the sounds around
You on your. ..

CONCERTONE

COSMOPOLITAN

TRANSISTORIZED
TAPE RECORDER/RADIO

Take it anywhere. Concertone’s
Cosmopolitan captures the mood of
the moment, holds it for tomorrow —
the fun of a party...business ideas...a
child’s first words...a lecture...or
family activities for distant relatives.
Truly the most versatile portable
recorder,/radio available. Smartly
styled, precision-made miniature.
Records up to 3 hours on 5” reels. AM
radio plays separately or as recording
source. Push-button operation on AC
or DC. Most wanted accessories. Once
you experience the fun of on-the-spot
recording, you'll find reaching for
your Cosmopolitan as natural as
reaching for a camera. For complete
information and name of nearest
dealer, mail coupon.

AMERICAN CONCERTONE, INC.
A DIVISION OF ASTRO-SCIENCE CORPORATION

9449 WEST JEFFERSON BOULEVARD « CULVER C1TV, CALIFORNIA

AMERICAN CONCERTONE, INC.

A Division of Astro-Science Corporation
9449 West Jefferson Boulevard

Culver City, California

Dept. AM-163: Please send details & name
of my nearest dealer for the Cosmopolitan.
Name

Address = ——
City _Zone___ State_

AUDIO CLINIC

Joseph Giovanelli

Send questions to:

Joseph Giovanelll
3420 Newkirk Ave.
Brooklyn 3, N. Y.

Include stamped. self-addressed
envelope.

Measurement of IM in Phono
Preamplifiers

Q. How do I wuse an intermodulation
distortion analyzer in analyzing the phono-
graph preamplifier section of a control
system? The usual 4:1 ratio of 60 and
6000 cps does mot give a proper answer.
I use a 1:1 or 1:2 ratio to get a truer
value. What is the proper ratip of 60
and 6000 cps to use on the phonograph
preamplifier? Dr. J. W. Welch, Wall Lake,
lowa.

A. You are definitely on the right track
in your approach to measuring IM in
phonograph preamplifiers. What you must
take into consideration is that the pre-

- amplifier attenuates highs and boests lows

in accordance with the RIAA curve. Hence,
comparing the 4:1 ratio with this curve
cannot give you valid results.

The following is the method I would
use to obtain this measurement. I would
feed a 60-cps signal into the amp}‘iﬁer and
note the voltage at the output. In so do-
ing, I would be careful not to overload
the preamplifier. I would then introduce
a 6000-cps tone into the amplifier and
measure its output voltage, adjugting the
level of this tone until it was jequal to
that of the 60-cps tone. This would give
you a starting ratio. (You would have to
measure the input voltages of both tones.)
You could then use your 4:1 ratio overlaid
on this starting ratio to obtain the results
you seek. This approach is as valid as any
I know.

“Birdies’” and Whistles in Broadcast
Receivers

Q. Most AM sets that I have Heard are
bedeviled by a series of heterodynes,
whistles, or “birdies” as the tuning dial is
rotated. These, I believe, are caused by the
harmonics of the oscillator and hormonics
of the i.f. stages beating with stations.
I want 1o build an AM tuner frec of this
nuisance. Would a tuned r.f. stage or pre-
selector ahead of the converter pliminate
this condition? Would a higher i.f., say
1600 ke, get rid of the “birdies”? Any
suggestions would be welcome. Bob Con-
way, Augusta, Georgia.

A. The various “birdies” which you hear
on the AM portions of tuners are not gen-
erated within the tuners but are gen-
erated by local television receivers which
radiate considerable energy in the form
of harmonies of the horizontal cseillator.
There is no way to rid yourself of this
kind of interference. There are one or two

WWW- amerieaniadiahistary com

beats of mixer

results
beating, but they are not at all serious

whiech are the

compared to this outside interference.

Further, the character of the tone pro-
duced by these beats is not at all like
that of the “birdies” produced by the radi-
ation from television receivers. The tone
produced by beats between the loeal os-
cillator and image frequency stations is
usually a smooth tone; the tone produced
by beats between the incoming signal and
the harmonies generated by the horizontal
oscillator in the TV receiver is a raspy
tone, unstable in frequency.

Note the performance of a car radio,
It will be free from this interference ex-
cept when it is in the proximity of a tele-
vigion receiver radiating these harmonies.
Note also the similar reaction of a port-
able receiver.

There are certain rare instances in which
these “birdies” are ecreated within the
AM receiver. There may be too much local
oscillator injection, the tuned cireuit or
tuned circuits in the front end of the re-
ceiver may be misaligned, poorly designed,
or defective. This condition will also be
present when the receiver is in very close
proximity to one or more strong broadcast
signals. Under these conditions it is diffi-
cult to eliminate the condition. However,
it i3 sometimes possible to increase the
amount of a.v.c., which may be helpful.

Loud Announcements

Q. I do mnot know tif “Audioclinic” is
exactly the right place to discuss my prob-
lem. Because my problem is, I hope, of
general interest, however, here it is.

The problem arises because of the rela-
tive levels of speech and music as trans-
mitted by FM stations. If one adjusts
one’s volume to obtain a mnice listening
level, the announcements are unpleasantly
loud. I find 1 use FM consequently, at a
somewhat subdued level to avoid the
“chouting” announcer. Understand that 1
am interested in hearing the announce-
ments. I merely wonder if these announce-
ments must approach the level of musical
peaks.

I have tried to find out what I could
use to alleviate my listening problem. If
I wunderstand the wuse and the operation
of speech-music discriminators, they are
transient detectors and, therefore, would
tend to discriminate against jazz and sim-
ilar music. I have wracked my brain but I
cannot come up with a solution. Is there
a way, simple or complex, to attenuate the
spoken parts of an FM broadcast automati-
cally? Of course, one could petition all of
the FM stations, but perhaps there is a
reason for this practice. John De Haven,
Minneapolis, Minnesota.

A. Commercial announcements are of
great importance in obtaining the money
required to operate your favorite stations.
If the level of these announcements corre-
sponds to that of relatively soft musical

AUDIO e APRIL, 1963
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Whatever the other components...
most music systems start with a a/z/za/a,d

world’s finest

What has earned this unique acceptance? Is it features, creative engineering, quality control, Garrard’s 50 years of
experience? All are important. But actnally none of these is as significant as the enduring satisfaction...the special
pride and pleasure...which Garrard owners enjoy. That is why more dealers recommend Garrard, and more people
are buying these incomparable Garrard units—than any other high-fidelity record-playing component! -

For Comparator Guide, write Department GD -1 8, Garrard Sales Corporation, Port Washington, New York.

Canadian inquiries to Chas. W. Pointcn Ltd., 66 Racine Road, Rexdale, Ontarlo. Territories other than U. S. A. and Canada to Garrard Engineering and Mfg. Co., Ltd., Swindon, Wilts,, England
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MULLARD

MATCHED PAIR

No matter what type music system you own, the
ultimate quality of performance will be affected
by the electron tubes. Thus it is wise to insist on
the finest tubes . . . MULLARD tubes.

The new ECL86/6GWS, for example, as well
as the other MULLARD laboratory-balanced
matched pair types, can put an end to tube
matching problems in the output stages of your
high fidelity and stereo equipment.

This new MULLARD triode-pentode offers ex-
ceptionally high gain in the triode section and
high power in the pentode-section, satisfying the
requirements of today’s compact, high-power
amplifiers and tape recorders.

In addition there is a broad selection of
MULLARD tubes as well as MULLARD labo-
ratory-balanced matched pairs for your high
fidelity amplifier, tuner, tape recorder, etc.

See your local MULLARD distributor, or for
further information write to:

IEE

ve e e s

The Mullard
Matched Pair Range

ELSOMP/BAQS
ECL82MP/6BM8
EL84MP/6BQ5
7189MP
EL34MP/6CA7
EL86MP/6CW5
EL95MP/6DL5
ECLB6MP/6GW8

EL37MP
ULB4MP/45B5
UCL82MP/50BM8

International Electronics Corporation

81 Spring St., New York 12, N. Y.
6272 W. North Ave., Chicago, L.
4260 Lankershim Blvd., N. Hollywood, Calif.
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passages, these announcements will, in
many listening areas, be masked by noise.

Which of these two situations is less ob-
jectionable from the listener’s seat? It can
be argued that if a listener hears these an-
nouncements in the noise, he will also hear
soft passages in the noise and will not lis-
ten to the station in any event. There is
also the matter of primary and secondary
coverage areas. What coverage is the ad-
vertiser paying for? If any reader has ob-
servations regarding this subject, make
them known to your favorite station and
the sponsors of your favorite programs.
(4lso, it is against FCC regulations to
overmodulate commercials. ED.) p: 4

THIS MONTH’S COVER

This month’s cover is intended to break
a heretofore unsuspected barrier—and con-
tribute to international relations. Here are
the very words of the author:

“It seems rather strange to me that in
the past several years, the cover of Aupio
has never shown a musie system from Can-
ada. This is not because Canadians don’t
have fine stereo systems, but perhaps be-
cause no one from Canada has submitted
a photograph for publication. My present
submission may break the barrier. It may
also be in the interest of a more favorable
U.S.A.-Canada climate to consider my sub-
mission since the international weather
situation is more than u little chilly at the
moment.

“It has taken six vears for my stereo
system to arrive at its present state. My
wife and I debated at length regarding
the location of the equipment, since we
have six active children who don’t always
remember that gentleness is required in
handling the components. Little by little,
the present set-up evolved. First the speak-
ers were put next to the ceiling and the
teakwood shelves were added to remove
their hanging awkward appearance. The
equipment was originally housed in a Bar-
zilay 1709 eabinet; that is, until my young-
est son pushed it all over while hunting a
toy.

“The following components were used:
Electronics are Citation I, II, TII; the
turntable is a Weathers with P.S.-11
pickup; the speakers are AR-3; the tape
player is a Viking 85 RMQ. Miscellaneous
items are: Koss headphones, remote speaker
switches, turntable eclock, external tape re-
corder connector, Dust Bug, and stereo
VU meters.

“Tambour doors were used in the teak
cabinets and spaee in the lower portion is
reserved for a Viking Stereo Compact.
The tape recorder panel swings outward
for maintenance purposes, and an access
door is located in the opposite room behind
the tuner and preamp section.

“F'M stereo has not yet come to Ottawa,
but with my Fineo FM-5 (rotated) yagi on
a 20-foot roof-mounted mast, I can reach
Toronto (350 mi.), Montreal (150 mi.),
and Syracuse, N. Y. (200 mi.) with ease.

“The entire system, including cabinets,
was engineered and crafted by Audio Tech-
niques Ltd., Blossom Park, Ontario, and
Ed Chatelle took the photograph.

“As a point of interest, T might add that
although I work in the Department of
Agriculture doing research in atmospherie
physies, a great deal of time is spent in
musical pursuits. I direct the church choir,
my wife and daughters sing in the choir,
and I teach music literature at night
school.

Dr. R. M. HoMES,
Blossom Park P. O.
Ontario, Canada

AUDIO e APRIL, 1963
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Every reel of Soundcraft Tape must
pass the toughest inspection stand-
ards in the industry. For with mod-
ern 4-track recorders, you need
this standard of perfection in the
recording tape you buy. Even the
subtlest physical defects—surface
irregularities, edge burrs, skew,
feathered edges, cupping and curl-
ing—will prevent intimate contact
between the narrow tracks and re-
cording head, causing severe loss
of high frequencies. The quality
control number you now see on
every reel of Soundcraft Tape is the
final step in the painstaking manu-
facturing processes which make
these recording tapes the very pbest
that money can buy.

AUDIO e APRIL, 1963

B Soundcraft’'s patented Micropol-
ished® Process polishes the tape sur-
face to a mirror smoothness. Surface
irregularities are eliminated, the tape
needs no breaking-in; you record per-
fectly right from the start.

® Soundcraft Tape is slit to incredibly
close tolerances, insuring a tape entirely
free of edge burrs and skew.

B Soundcraft Tape is wound extremely
smooth to eliminate protruding edges
which can be “feathered’” or damaged
during handling and use.

B Soundcraft's oxide coating and base
material are balanced to prevent the
cupping and curling caused by different
rates of expansion and contraction be-
tween these materials.

B Soundcraft’s exclusive FA-4 oxide
formulation is frequency adjusted for
4A-track stereo. It offers the most ad-
vanced magnetic properties in a tape

WWW amernazanadiohietary com

Your
assurance
of a
flawless
tape:
this
Quality
Control
Number

now
on every
reel of
Soundcraft
Tape!

today—more high frequency output,
greater signal-to-noise ratio and dy-
namic range, and freedom from tape
hiss, low-speed and editing squeal.
Always buy Soundcraft Tape, quality
controlled to assure best performance
on your tape recorder. Write for the
“ABC’s of Soundcraft Tape''.

To our engineering-minded friends: mail
us the tab showing the quality control
number of your reel of Soundcraft Tape
and we'll send you its rigid specifications.

o SOUNCRAFT
| SOURDCRAET

reeves SOUNDCRAFT core.

Main Office: Great Pasture Eoad, Danbury, Connecticut » New
York: 10 E, 52nd Street « Chicago: 28 E. Jackson Blvd. « Los
Angeles: 342 N. LaBrea » Canadian Reps.: Toronto, Vancouvet

5
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The pure sound of Grommes. For the
truly discerning . . . for those who appre-
ciate the finer things in life. Hi-fidelity
stereo of incomparable quality—sensibly
priced.

o B .
LQQ 0®

Model 502M 30 watt FM-AM stereo receiver. Inte-
grated multiplex tuner—stereo amplifiers—magic
bar indicator 300 S.o.......$239.95
Model 500M 70 watt FM-AM stereo receiver with
exclusive Stereo Sentry to indicate stereo broad-
casts (pictured below). .. ... ... . .. . . .$299.95
Write GROMMES

Division of Precision Electronics, Inc.,

9101 King St., Franklin Park, III.

1 |[l

Ak

[

g/uswnm&l_

sets the
scene ]

LETTERS

He Disagrees with Coaper

Sigr: !
I disagree with Mr. George Flpteher

Cooper’s statement that uy = T'l}u, ‘lis not

even completely true.” (“Series Feedback,”
AUDIO, December 1962, p. 34). |

In fact, this classie equation is rigorously
true for a lineur feedback networlki The
problem lies in Mr. Cooper’s misunderstand-
ing of the terms used. |

n 1s not just a simple number but|is in
fact a complex number eompletely deserib-
ing the performance of a linear eireuit,
including its time delays. This complex
number ig known as the transform of the
linear amplifier's impulse response. |

Mr. Cooper also makes the statément
that “because the amplifier has a lifnited
bandwidth the output lags a little bbhind
the input and does not rise instantly ko its
final value.” is in general confused aild in-
correct. For example, a simple RC |inte-
grator or low-pass filter has a step response
whieli does not reach its full output in-
stantly and yet has no time delay at 41l in
the strict mathematical sense. In shdrt, a
limited bandiidth situation does not rleces-
sarily mean a time delay situation and viee
versa.

Furthermore, an amplifier with a .&Iingle
simple rolloff of 6-dh-per-octave within a
feedback loop canuot be made unstable, so
long as B is a simple fraction, and |does
not have an oscillatory response as implied
by Mr. Cooper's article.

The theory for this argument has jbeen
known sinee the time of Laplace, and is
fully developed bevond the state of| Mr.
Cooper’s article. Engineers have only re-
cently been taught the full extent of the
theory. Indeed, where it has not been
taught, some confusion still exists.

Of course, Mr. Cooper's remarks tofvard
the end of his article concerning large
transients within the closed feedback |loop
are correct.

Joux L. Appis

M. I T.

Box 335, 3 Ames St.,
Cambridge 39, Mass.|

Cooper Replies

SIr:

Mr. Addis and T live in different \vol'lds.
He lives in an absolutely linear world, in
whieh the proofs of Bode, Chapter 8, are
valid. The purpose of the article was to
show that stability and linear steady-state
behaviour are not enough. The engineeting
world must live with non-linearities. |

I do not know what Mr. Addis means by
“delay in a strict mathematical sense.) A
low-pass filter used as a delay network,| for
pulse-forming, for example, gives what I
will econtinue to eall a delay. Engineers|are
usually content to take Brillouin’s view of
signul veloeity diseussed, for example| in
Stratton, “Electromagnetic Theory,” p. 338
(1st Ed., 1941, MeGraw Hill). Wiener uses
the delay concept in his derivation of a sta-
bility criterion. I should be interested to
see Mr. Addis’ proof that a physieal fet-
work of finite bandwidth ean have zero
delay and his way of reconciling this with
Bode, Chapter 14. |

Of course, a single 6-db-per-octave term
will not give an oscillatory response, bit a
typical amplifier with two wide- and jone
narrow-band stages will have an amplitide
response characterized mainly by the nar-

WWW atmercernadiohistery comt

row stage. In linear theory it does not
matter which order we echoose for the
tandem econnection of these stages. The
order becomes important as soon as we
aecept the fact that our devices are not
linear and may be extremely non-linear
under some transient conditions.

I do not believe that a theoretical an-
alyvsis of this problem ean be ecarried
througlh successfully and T am sure it would
mean little to most engineers. The state-
ment to whieh Mr. Addis objects at the be-
ginning was meant to shock so that the
reader would continue to the econeclusion,
with whiech Mr. Addis agrees. Can Mr.
Addis reaeh this coneclusion by his own
rigorous standards and present the result
in a form whieh you, Sir, will print and
your readers will understand?

GEORGE FLETCHER COOPER

A Method of Measuring Vertical Angle

Sir:

In response to Mr. B. Bauer’s statement
(Aunio, February, 1963) eoncerning the
probicm of vertical modulation angle in
stereo recording, measurements of the act-
ual angle have been made to determine,
with reasonable accuraey, the amount by
whieh this angle differs from the recently-
accepted standard of 15 deg.

Before any corrective steps could be
taken to bring the recording angle of the
stereo cubter to an actual 15 deg., a tech-
nique of measuring the angle had to be.
devised. The technique suggested by Mr.
Buuer, eonsisting of measuring the TM dis-
tortion by playing baek the recording, did
not appeal to us because it would introduce
too many additional unknowns. As a most
logical solution to the problem, optieal
measurement of the groove shape appealed
to us. This turned out to be an aceurate
method.

To deseribe the method, it would be ap-
propriate to start with the assumption that
all vertieal or stereo cutting is done with
a 90-deg. stylus. As will be seen from Fig.
1 by taking four simple measurements of
the groove dimensions, one could calculate
the actual vertical modulation angle of the
particutar stereo cutting meelianism.

Referring to Fig. 1, it becomes obvious
that knowing the change in width of the

(Continued on page 59)

DIRECTION OF ROTATION —————— g

AUDIO e APRIL, 1963


www.americanradiohistory.com

FOR TOP QUALITY
Thé NAGRA [lI'is a self containéd !
professional tape rgcor,der, assuring

an excellent reliability factor, and
the best recording quality available
outside your studio. The frequency |
response, signal to noise ratio and \
wow. & flutter.charachteristics. of.the |
NAGRA lli, are similar to those of th

This spectrogra

e Royal Institute of Tec

Battery
operaed,
truly portable

Three speeds : 376" 75" 15
Two separately controlled inputs

Reels up to 77

SPECIFICATIONS

Frequency response 30 — 18000 c/s
40 - 15000 c/s
Play back circuit signal/noise ratio: 72 db ASA A

1db (15~
* 1db (7.5

Erase: - 80 db
Wow & flutter at 15 : 0040 RMS 2-200¢'s
at 7.5 0.06% RMS 2-200 c/s

Recording power consumption :
Weight with 12 fiash light batteries
Dimensions :

205 ma (12-25 V]
15 Ib.
142 x 95 x 43

Servo loop speed control

APE RECORDING

hnology,

“pest studio consdl recorders, but
modulation noise, is. even better.

; measurement of

the~NAGRA itt;"was taken by the~

Motor Tachy-
Serve | fifrequency —— metrical L/
Amplifier Amplifier

SUGGESTED NET USER PRICES
IN THE UNITED STATES

NAGRA Il B s 1045-'

NAGAR 11l NP FOR LIP SYNC IN
MOTION PICTURES PRODUCTION

1095-‘

SLP SOUND TRANSFER
SYNCHRONIZER

$ 295.-

ASK YOUR NAGRA DEALER FOR NEW
ILLUSTRATED BROCHURE, OR WRITE TO:

KUDELSKI

6, CH.DE L'ETANG PAUDEX LAUSANNE SWITZERLAND

NEW YORK

tagna Tach Electronic Co. Inc.
630 ninth avenue

Fiim Center Bldg.

New York 38 N.Y.

Phone : JU 6-7242

Harvey Radio Inc.
103 West 43rd Street
New York 36 N.Y.
Phone : JU 2-1500
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NAGRA AGENCIES FOR SALES AND SERVICE

CHICAGO

Behrend Cine Corp.
161 East Grand Avenue
Chicago 11 ILL.
Phone © Ml 2-228°

DALLAS

Audio Acoustic Equipmert Corp.
208 South East Street

Arlington Texas

Dallas Phone © AN 2-3136
Arlington Phone . CR 5-2259

LOS ANGELES

Ryder Sound Services Co.
1161 North Vine Street
Hollywood 38 Calit.
Phone : HO 9-3511

Magnetic Recorders Co
7120 Meirose Avenue
Hollywood 46 Caiit.
Phone : 933-5545
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Allan Sherman: My Son, the Folk Singer
Warner Bros. Tape WSTC 1475

Could it be that one of the hidden virtues of
tape collecting is the way in which it tends to
develop character? If patience is still consid-
ered a virtue these days, tape fans certainly
have had a chance to develop and display it
during the weeks that Allan Sherman’s paro-
dies of familiar folk songs became a household
fixture in dise form. Those who buy their en-
tertainment on tape are by now reconciled to
the faet that best sellers will probably eon-
tinue to hit their biggest market on dises. The
availability of the Sherman album on tape will
be good news to those listeners who have
banded together to form album “pools.” Usu-
ally, when a dise makes the round of such a
group it eomes back to the guy who bought it
somewhat the worse for wear. A lending eir-
cuit of this type is generally far easier on a
tape album. “My Son” happens to be one of
those rare comedy releases that will probably
make the rounds several times because the
humor doesn’t evaporate upon first hearing.

Melodies of the Four Winds (Grand Prix
Winner, 1962) Columbia €S 8719

It would appear that the I'rench pick their
top records of the year on a more rational
basis than we do. If you’ve ever puzzled over
the reasoning underlying some of the annual
awards presented to records in this country,
make it a point to hear this particular stereo
disc. Columbia Records has performed a pub-
lic service of sorts in making available here
the winner of the Grand Prix National du
Disque, 1962, for Light Music. It seems to me
that any unbiased listener will agree, one
third of the way through this record, that the
selection of prize-winning records in France is
made under a relatively objective procedure.
Despite the fact that audio quality did not ap-
pear to be uppermost in the minds of the
judges, this is a completely captivating disc.
Melodies of the Four Winds demonstrates
forcefully what can be accomplished when top-
flight musicians are entrusted with fresh, in-
ventive compositions by thoroughly profes-
sienal film composers. Mare Lanjean and
Roger Roger (yes, Mr. Printer, bhoth names
are the same) lead their respective orchestras
in this release. Between them, they’ve man-
aged to corral some of the best players avail-
able in Pari8 when this record was made. If
agility and downright gzest for playing is any
criterion, these musicians more than hold
their own with the best men we have to offer
on records. In some of the instrumental spe-
cialties featuring the string section, their per-
formances would warm the heart of Leroy
Anderson. There are several Anderson touches
in the course of twelve impressions of music
heard around the world. The style, quite natu-
rally, comes closest to Leroy Anderson when
Lanjean and Roger describe New York and
London. No less inventive and saucy are the
deft strokes they use in painting the musical
scene in Shanghai. Chile and ancient Venice.
A world tour of this type has long been a
favorite gambit on the part of arrangers of
light music in Europe. What makes this re-
lease really different is the way in which these
Frenchmen get under the skin of each country
they consider. Without lapsing into exaggera-
tion, the French engineering crew provides us
with stereo of more than average separation.
The amount of auxiliary reverh, although not
as pronounced as that of some domestic re-
cordings, indicates that the French playback
market is still dominated by the anemic con-
sole,
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Robert Goulet: Sincerely Yours ‘
Columbia CS 8731

Goulet has traveled a considerable fdistance
as a singing star since his New York debut in
Lerner and Loewe’s “Camelot” a lit:le over
two years ago. If you check back on his work
in the original cast “Camelot” album and then
listen to this latest release (his third effort
as a solo attraction on the Columbia label)
vou may wonder if this is the same singer who
first sprang to fame as Lancelot on the stage
of the Majestic Theatre. The difference in style
Robert Goulet displays in “Sincerely Yours”
can be traced in the main to the nightelub
and television appearances he’s been making
during the past year. His featured songs in
Camelot (C’est 3Moi and If Ever I Would Leave
You) revealed a voice of singular dictinction,
far surpassing in clarity, range and celor the
vocal production of the typical Brpadway
featured pluyer. A native of Lawrence, Mass.,
Goulet spent most of his pre-Broadway life in
Canada, appearing for three years as the sing-
ing star of the Canadian TV program “Star-
time.” His vocal style was free of mannerism
when he hit New York ; the voice itself was as
fresh as a Canadian breeze.

Iis current style, while still distinetive and
highly commercial in every respect, has he-
come more mechanical, the voice somewhat
more metallic after many hours spent project-
ing his personality in smoke-filled |supper
clubs. In this latest album, Columbia doesn’t
improve matters when it subjects Goulet’s
voice to a longer-than-average interml; in the
echo chamber. My definition of excessive echo
chamber on voice runs something like this:
too much reverb is present when the singer’s
efforts appear isolated in relation to the or-
chestra. Here the effect is more noticeable
than the common occurrence on popular re-
cordings when microphones of widely. dispa-
rate characteristics are used for vocalist and
orchestra. Robert Goulet is not relegited to
an “jsolation” booth as in some recoris I’ve
heard but neither is he completely a part of
the orchestra’s acoustic environment. Goulet's
choice of songs, to his credit, is a highly satis-
factory one that certainly deserves better
sonic treatment than Columbia gives him here.
Earlier ierner and Loewe scores are repre-
sented by “Gigi” and I Talk to the Trees from
“Paint Your Wagon.” Maria and Tonight from
“West Side Story” benefit from true theatrical
savvy while a few standard tunes sueh as
Ebb Tide, The Moon Was Yellow and The
Nearness of You explain more fully Goulet's
conquest of supper club audiences.

Gay Purr-ee (Original Sound Track)
Warner Bros. Tape WSTC 1479

It isn’t often that the sound track of a
Hollywood animated cartoon forms the basis
of a commercial album. Even less freguently
is such a recording made available tp tape
collectors. The thinly disguised title gives
some idea of the nature of this musieal car-
toon : feline adventures in the city of |Paris,
long a favorite of motion picture producers
seeking a locale for a slightly improbabhle
story. “Gay Purr-ee” is a product of UPA, the
famous cartoon studio that changed the tourse
of such films with such notable releases as
“Gerald McBoing-Boing” and “Mister Magoo.”
This production is unusual in several respects.
The sound track features the voices of famous
stars heard in a musical score by a topflight
team of song writers. No less a pair of Iumi-
naries than Ilfarold Arlen and E. Y. Harburg
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are responsible for the music and lyrics of
“Gay Purr-ee.” Supplying the voices for the
assortment of cats and kittens seen on the
screen is a sizable list of Broadway and Holly-
wood notables that includes Judy Garland,
Robert Goulet, Red Buttons and Hermione
Gingold. Without a trace of Disney-ish cute-
ness or condescension, Judy Garland and
Robert Goulet make a fine team as they de-
liver the main songs in the Arlen score. Miss
Garland, portraying the heroine of the film,
a paive and provincial kitten named Mewsette,
gets the (you guessed it) cream of the songs.
Little Drops of Rain has a wistful charm that
would not have been out of place in the sound
track of Arlen’s “Wizard of Oz” while Paris
is a Lonely Town gives Judy the blues mood
she handles so well. Robert Goulet, as though
to confound those who have heard his latest
solo album for Columbia, approaches his songs
in a completely straightforward manner, mak-
ing no attempt to sound like a nightclub at-
traction. Red Buttons barely gets a chance to
strike a glancing blow in the one episode he
has in the album. At that, he fares better than
Hermione Gingold whose characterization of
Mme. Rubens-chatte, the proprietor of a feline
beauty salon. appears only in the movie. “Gay
Purr-ee” may not shatter any attendance
records but it does deserve credit as an off-
beat item on which a great deal of work has
been lavished.

Dick Dia: The Sound of Magnificent
Mandolins

Audio Fidelity AFSD 5963
Jo Basile: Hit Broadway Musicals

Audio Fidelity AFSD 5972

Mandolin virtuoso Dick Dia has been given
enough assisting musicians to tackle some
pretty ambitious musical fare in his newest
Audio Fidelity release. By the time this six-
teen-piece orchestra runs through a program
of Italian favorites, it finds opportunity to
take on one of the best known arias from
Georges Bizet's “The Pearl Fisher” as well as
a Brazilian samba and the ever-fresh “Never
on Sunday” theme. Three guitars, accordion.
reeds and percussion provide the variety of
instrumental color needed to see one through
a2 mandolin album. With about three-quarters
of the stereo listening area taken up by the
nine String instruments, Audio Fidelity’s
ultra-close miking turns out to be a handy
device in this album, enabling the rhythm,
reeds and percussion to balance the weight of
the mandolins.

Jo Basile’s accordion tour of Broadway, to
no one’s surprise, stresses the lighter side of
each show tune taken up for consideration.
Say one thing for Basile. 1le doesn’t hesitate
to plunge his small ensemhle into melodic en-
terprises that would deter other orchestras of
this size. He sails into 76 Trombones with the
same spirit of carefree banter found in his
treatment of Bilbao Song, On the Street Where
You Live and Sound of Music.

The Temperance Seven
Kapp Stereo Tape KTL 41047

Our own Dixieland style has its advocates
overseas in the taped work of this English
group dedicated to the preservation of the
great songs of the 1920’s. The members of the
Temperance Seven (approximately nine in
uumber) handle their instrumental chores
with the deadpan intensity of the pre-talkie
movie comedians. A good percentage of the
outfit has seen service in a variety of well-
known British bands, Despite the fact that
most of the members pursue davtime careers
in fields unrelated to music. the work of the
Temperance Seven betrays no evidence of the
well-meaning gawkiness usually associated
with groups playing Dixieland for comedy
effect. Since their battery of instruments num-
bers at least sixteen items found on band-
stands forty vears ago, there is ample variety
in their erisp renditions of Hard-Hearted
Hanna, Black Bottom and Everybody Loves
My Buaby. A piano and tuba duet during Fall-
ing in Love seems altogether fitting and proper
after some of the solemn vocals by “Whisper-
ing” Paul MeDowell. The sound on this reel,
although faithful to another period, has all
the contemporary graces in matters of clean
transients and convincing tonal color.
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NEW CIRCUITRY,
NEW FEATURES,
NEW IDEA IN STEREO

“Modern” is not the word. Perhaps
“ahcad-of-its-time” is a bit more descrip-
tive of the new Altec 708A “Astro.” How
clse would you describe an all-in-one
sterco center full of features and facilities
never before available in a single package?

For example, consider its circuitry.
Transistors are combined with new frame
grid tubes to gain the best qualities of each.
As another example, consider its unique
sterco headphone facilities. The output re-
ceptacle is in the rear; you may leave the
headphones plugged in permanently, out
of sight when not in use. The headphone
switch, however, 1s located convenicntly
on the {ront panel.

Or, consider the unique tape recording
monitor that functions much like monitors
in professional recording studios. Namely,
it permits you to monitor any source
material two ways during recording: the
instant signal enters the record head or
directly from tape, thec moment it is re-
corded. And these features are only a
sampling. Truly, the “Astro” is “ahead-of-

e _tirma’ avan dawn ta tha afal
its-time” even down to the smallest details

such as the exclusive friction-lock controls
that obsolete awkward dual knobs found
on conventional sterco equipment.
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COOLNESS OF TRANSISTORS —
PRECISION OF FRAME GRID TUBES

For cool operation, Altec makes judicious
use of transistors. For highest sensitivity
and quietest performance imaginable, new
ultra-precise frame grid tubes are used.
This proper combination of transistors and
tubes in the “Astro” has produced results
that are just this side of miraculous.

The “Astro” is sensitive, stable and com-
pletely consistent in its performance (top-
notch!) and utterly free of drift. Indeed, it
is the first truly practical stereo center be-
cause transistors in the power stage make
it run cool for hours on end. Unlike ordin-
ary “hot boxes,” the “Astro” secures peak
operating efficiency and maximum life
from resistors, capacitors, and other sub-
components in its circuitry. And, because
it runs cool, the “Astro” is the first practi-
cal unit for built-in installations.

55 watts from
an area the size
of a postcard!

That’s the magic
of transistors:
the four shown
at left make up
the power stage
- — % of the “Astro.”
In all, 12 transistors and 17 tubes are used
in this entirely new stereo center that is
rated several years ahead of its time.

WWW akherieaniadiahistory com

$597.00 .
INCLUDING &%
CABINET

WHAT MAJOR COMPONENTS ARE
INCLUDED IN THE NEW “ASTRO"'?

Five integrated stereo components are
packaged in a compact 6” x 15”7 x 1312”
cabinet: FM, FM multiplex, AM, dual-
channel preamplifiers, dual-channel power
amplifiers. The wide band FM tuner fea-
tures 1.2 microvolt sensitivity (equivalent
to 0.75 microvolts with matched 72 ohm
antenna) to assure highest gain, lowest
noise. A built-in FM stereo multiplex re-
ceiver provides 30 db stereo separation be-
tween channels over the entire audio
range. To take all guesswork out of tuning,
a monitor light goes on automatically
when stereo signal is received. The AM
tuner provides high sensitivity and excel-
lent image and IF rejection.

The preamplifier section features a com-
plete complement of controls and includes
facilities for everything from record and
tape player to the stereo headphones.
Powerful dual-channel amplifiers deliver
27.5 watts each down to 20 cycles (IHFM
standard) with ® 1 db, 20-20,000 cps fre-
quency response.

YOU MUST SEE & HEAR THE “ASTRO’’

Feel it, too, for that all-important cool-
ness. At your Altec Distributor’s now. Or,
for information, write Dept. A-4.

© 1962 ALTEC LANSING CORP.

A Subsidiary
A lTE [@ of Ling-Temco-
Vought, Inc.

LANSING CORPORATIGN

ALTEC LANSING
CORPORATION

1515 S. Manchester Ave., Anaheim, California
161 Sixth Avenue, New York 13, New York
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hear

better FM
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nd here...

with the Gallo FMS-101
Indoor Antenna System

Only

$ 95'
29! S

No matter where you five—suburbs or heart of
the city—your high fidelity FM stereo system’s
performance is only as good as the signal that
reaches your receiver. For true, perfect and
undistorted reception, free from interference, you
need the strongest possible signal from every
station.

Now you can be sure of the full realism of FM
stereo and monaural broadcasts—with the new
Gallo FMS-101 indoor antenna system that at-
taches to any FM radio or tuner using just a
screwdriver. In just minutes, you are abfe to
receive a high-quality, high-gain signal over the
entire FM broadcast band —sit back and enjoy
better music at its best, even from stations you
never could listen to before!

The Gallo FMS-101 antenna system is compact,
handsomely styled, fits into any room decor. it
has an omni-directional antenna, coupled to an
all-transistorized pre-amplifier, all completely en-
closed in its sturdy case. Nothing to go wrong,
nothing to need replacement ever.

The Gallo FMS-101 costs only $29.95—less than
many roof-top antennas. And this marvelous indoor
antenna system is guaranteed to produce better
FM reception anywhere--or your money will be
refunded. Go to your own Hi-Fi Dealer. Hear the
Gallo FMS-101 antenna system—and what it does
for your FM reception. If your dealer does not
stock the Gallo FM Antenna System, send us his
name and we'll see that he is supplied.

You don't risk a penny. |f the Gallo FMS-101
antenna system does not perform as stipulated,
you may return it with your sales check for a fuli
refund within 10 days from date of purchase. The
system, comptlete, is warranted to be free from
defective components for one full year from date
of purchase.

|GALLO ELECTRONICS CORPORATION,

My dealer's name and address is

| 12 Potter Avenue, New Rochelle, N. Y.

| [J Ptease send me descriptive literature giving |
| complete details of the Gallo FMS-101 Antenng |

System A-4.

| name |
I STREET. I
I CITY. STATE I
l |
! [
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| Percy Faith: Exotic Strings
Columbia CS 8702

For many years the Columbia calalog of
popular music has been built around the tal-
ents of two famous conductors—Percy Faith
and Andre Kostelanetz, It may come as a sur-
prise to audiophiles who cut their eye teeth
| on the early Kostelanetz recordings that Percy

Faith has surpassed Kosty in the number of
LP albums each conductor has liste¢ in the
Schwann catalog. The current figures stand at
| 29 for Faith as opposed to 23 for Kostelanetz.
Equally impressive, in my opinion, is the fact
that Faith has been allowed to keep his own
style while Kosty, during the last year or so,
has been pressed into converting his fine or-
| ganization into a king-size novelty group de-
| signed to showcase the gaudier aspects of
channel-switching stereo. Another interesting
detail of the gradual shift in the position of
these two orchestras in the Columbia hier-
| archy lies in the assignment of manpower.
Some of the recent Kostelanetz recording ses-
sions have been employing fewer mén than
Faith has at his disposal in this aibum. A
| 1arge Hollywood studio used for this; session
| surrounds fifty strings welded by Per&y Faith
into the smooth ensemble that has always
been his trademark. The arrangements of
great Broadway and Hollywood ballads by
Arthur Schwartz, Jerome Kern, Cola Porter
and Vincent Youmans are among the most
tasteful turned out today. Adding a tu;t sauce

| to the solid fare provided here is a Faith origi-
nal, “Chico Bolero,” its plucked strings heard
in countermelody against a South American-
ish theme. The only jarring element in the
album is the application of the usual amount
of added reverb found in practically all re-
leases of Columbia’s stereo ‘360 Sound’’ series.

Mutiny on the Bounty (Original Sound
Track) M-G-M Tape STC 4200

One of the nice things that could be said
about this sound track recording is that it
does not run for the period of three hours
taken by the film., This merciful factor may
not be fully realized by the layman who does
not have to sit through a succession of sound
track recordings on a monthly basis. After all,
the number of new ideas that occur to Holly-
wood composers after so many years of movie
scores is really less than earthshaking. Bronis
lau Kaper, twenty years with Metro-Goldwyn-
Mayer, won the assignment to provide music
for Marlon Brando’s remake of “Mutiny on
the Bounty.” Kaper's score is spiced with in-
serts of musical footage recorded in| Tahiti.
These excerpts of native music are blended
by Kaper into long skeins of melody that be-
gin with the sailing of the Bounty from Ports-
mouth harbor and continue to the death of
Fletcher Christian on Pitcairn Island. As
sometimes happens on film track releases, the
musical sequence in this album has been
slightly altered from that of the motion pic-
ture in the interest of more diversified listen-
ing. The impaet of the sound on thjs four-
track tape provides only a modest echp of the
wallop packed in the theatre when the original
sound track rolls out the full power of the
MGM Symphony Orchestra under the direction
of Robert Armbruster. Within the framework
of the average four tracker’s dynamic range
and frequency response, this reel offers bounty
enough to forestall serious grumbling on the
part of any crew of purchasers.

Alfredo Kraus Sings
Montilla FM 177

Signs of consolidation within the record
industry continue to crop up. Bill Grauer Pro-
ductions is now distributing the familiar red
and yellow Montilla label that has long been
familiar to record fans who know their way
around in the Spanish repertory. Fzrnando
J. Montilla was the first disc producer to ap-
ply truly hep American audio techniques to
the recording of Spanish artists in their own
country, His earliest discs in mono, pulsing
with vibrant sound, certainly changed my
mind about Spain as a source of recprdings.
Some years later, Montilla’s first stereo
records, issued when the dise indusfry was
not entirely sure that it could pull off the
stunt of two channels in a single groove, put
him ahead of much of the competitibn. The
range and clarity of the Montilla master tapes
of that period were more than enough to

give this label a distinct advantage when it
began to release its first stereo discs. In this
recent mono record, Montilla turns again to
the leading tenor on its roster. Alfredo Kraus,
Spain’s best known recording star in the
American market, is heard here in music
taken from the sound track of the Spanish
film “El Vagabundo y La Estrella.”” About
one half of the record consists of light tunes
from the pen of Ruiz de Luna. The rest of
the material is a collection of popular operatic
arias used in the film to Showcase the Kraus
voice. Perhaps the most novel touch to be
found in the entire album is the spelling used
for the name of the composer Franz Liszt.
When first seen on the cover, the spelling of
Liszt looks for all the world like a typiecal
typo error. It’s not till vou encounter the
same weird spelling on the record label that
you begin to suspect that the Spanish really
mean it when they put down the man’s name
a8 Franz Listz.

Earl Wrightson: Soldier of Fortune
Columbia CS 8625

The repertory for roustabouts gets a vigor-
ous workout in this album by baritone Earl
Wrightson. Just about every song recorded
here is aimed at a male audience. If more rec-
ord producers were to think along the lines of
Columbia’s Ernest Altschuler, the man respon-
sible for production details in this album, rec-
ord shops might have a larger percentage of
male shoppers than they already have. Earl
Wrightson has been proving himself one of
the more versatile baritones on records these
days. His extensive series of discs in which he
costars with Lois Hunt have covered the major
songs of Jerome Kern, Sigmund Romberg and
Rudolph Friml. Wrightson’s most recent al-
bum, “An Enchanted Evening on Broadway”
(Columbia CS 8319) is one of the better col-
lections of show tunes to come along in recent
years. I would recommend it without reserva-
tion to anyone searching for clarity and re-
laxed authority in the interpretation of some
of Broadway’s leading songs. The items fea-
tured in this “Soldier of Fortune” album go
back, for the most part, to an earlier day
when songs of adventures were not afraid to
wear their melody (and sentiment) on their
sleeves. There are samples of old-fashioned
operetta and film scores as well as excerpts
from the musical comedies “Paint Your
Wagon” and “Lady in the Dark.” Norman
Paris leads the orchestra in his own arrange-
ments that are designed to mirror the restless-
ness of these Songs of the Open Road.

Larry Elgart: More Music in Motion
M-G-M SE 4080

Everything possible has been done in this
recording to preserve the illusion of the seat-
ing arrangement the Larry Elgart band uses
in its live appearances. Everything, that is,
that could be managed while meeting the re-
quirements of the modified “music in motion”
being offered in the latest Elgart releases. The
only change in the normal lineup of the band
was the addition of a second guitar, harp and
a little extra percussion., The side men sound
comfortable and relaxed without the sound
screens that once were so in vogue to keep
sections of an orchestra apart for maximum
stereo separation. The small amount of chan-
nel switching that takes place here is barely
perceptible during the special arrangements
created for this album by John Murtaugh,
Lewis Gluckin and George Williams. Larry
Elgart, an audiophile of long standing, has
always been finicky about the sound of his
records. Along with careful selection of mikes
and painstaking followthrough in the entire
recording process, Elgart takes advantage here
of one of the simplest tricks to get clean
sound on a stereo disc. He holds down the
time of all selections so that they average
only slightly more than two minutes in dura-
tion. If you take the trouble to add up the
actual running time of the music on this rec-
ord, vou’ll find that Side A totals fourteen
minutes and Side B a mere twelve minutes.
No wonder pop records of this timing offer
realism you can’'t get on the average side of
a classical stereo disc running 20 or 25 min-
utes. No amount of equalization in a pinched
groove can give you the sweetly open sound
MGM has provided in this release. p- 4
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MU-METAL
CASING

REPLACEABLE
STYLUS ASSEMBLY

CalL(s)

DIAMOND CONTILEVER  RESILIENT MAGNET
STYLUS CANTILEVER
SUPPORT

TERMINALS

COMPLIANCE: can there be too much of a good thing?

Have you any idea of the quality you would
hear from a record if the cartridge produced
a perfect waveform of the sound groove? Yet,
from all the talk you hear, you’d think
stylus compliance were the only criterion
of cartridge performance.

Admittedly, high compliance is essential
if the stylus is to follow or ‘track’ the
complex course of the record groove witn
reasonably low foree. But, how high is
high enough, and how much is too much?

While ‘tracking’, the stylus performs
complex movements set up by the sound
pattern pressed into the groove. But, the
movement of the stvlus doesn’t produee
the sound or the sound waveform. This is
accomplished by themovementofthem

net which, as you can see from the cross-
sectional view, is at the other end of the
cantilever to which the stylus is aftixed.

If magnet and stylus do not execute iden-
tical motion patterns, due to the slightest
flexibility in the cantilever, an altered
or distorted waveform will result. Qual-
ity and fidelity will suifer.

This problem becomes most acute with
increased stylus compliance. For, in
reaching for higher and still higher com-
pliance, it becomes necessary to reduce
the dynamie mass of all the moving com-
ponents of the stylus assembly to the
lowest possible magnitude.

THE NEW ELAC MODEL 322 STEREQ

The mass of the stylus itself is virtually
fixed by the radius of the tip. Further
reduction of the magnet mass is limited
by minimum output requirements. But,
the mass of the cantilever can be reduced
by using less matevial. This, however, en-
tails the risk of making it thinner, more
flexible and more prone to bend during
stvlus excursions. This flexibility is often
mistaken for compliance. It will, in fact,
produce ‘false’ higher readings in com-
pliance measurements.

As stylus compliance is increased, the
tone arm also plays a more critical role.
If arm friction is high with relation to
the compliance of the stylus or—putting
1t another wav—if stylus compliance is
so high as to be greater than the arm’s
own compliance or responsiveness to the
spiral action of the groove, the resultant
‘drag’ will prevent proper tracking. And
if stylus force is increased to correct for
this condition, the greater force is likely
to compress or decenter the cantilever.
In either case, distortion is inevitable.
The new Elac 322 is the culmination of an
intense, year-long engineering program
concerned primarily with improving car-
tridge performance. The ultimate objec-
tive was to achieve a cartridge without
distortion, without crosstalk — a car-
tridge capable of reproducing a perfect
waveform replica of the sound groove.

How close the Elac 322 has come to this

CARTRIDG

ideal is evident from its performance.
Specifications offer some clue. But, num-
bers can never convey the emotional ex-
perience in quality, the personal grati-
fication that comes with hearing good
music and good sound.

The new Elac 322 reproduces all fre-
quencies from 20 to 20,000 cyeies, = 2 db,
and with less than 2% intermodulation
distortion. Interchannel separation
measures better than 25 dbh at 1000
cveles, and over most of the spectrum. It
measures 20 db at 10,000 cycles, and an
incredible 12 db at 20,000.

The stylus has a compliance in the order
of 14 x 10-8 em/dyne., Recommended
tracking force with most arms ranges
from 1.5 to 3 grams. It will, however,
track at 1 gram with some arms. A mag-
nesium cantilever is used because of its
lighter weight and greater rigidity than
aluminum, the material most often used
in stylus assemblies.

Price of the Elac 322 stereo cartridge
with .52 mil diamond stylus 's $49.50.
Also available: Elac 222 compatable
mono/stereo cartridge with .7 mil dia-
mond stylus at $39.50. At your hi-fi
dealer. For further details, write to:
BENJAMIN ELECTRONIC SOUND CORPORATION
80 SWALM STREET, WESTBURY, NEW YORK
Sole U.S. distributor for Electroacustic
(Elac) ® Record Playing Components.

BENJAMIN |

i iy o
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Edward Tatnall Canby

l
BIG GRAY BOX

There are tape recorders by the dozen
available for the mnon-professional these
days. Not many of them are both expensive
and large—Iarge enough to operate with
10%-inch reels. The consensus among the
makers (and presumably the users too) is
that the smaller a recorder is, consistent
with quality, etcetec., the better it will sell.
Note the phenommenal success awhile back of
the Wollensack line, still available in sev-
eral versions.

It was odd, then, that when I wrote up a
monster-big home reeorder, the Tapesonie,
a huge, square, black box with no stream-
lining at all and no size constrictions, tak-
ing the big reels with room to spare, I was
beseiged over many months with requests
for more info. (The makers did not cooper-
ate mueh; they never answered our readers’
mail inquiries.) That big black box seemed
to be the answer to many a home user’s
unpredictable dreams. Who's a-thunk it!

So now I've been trying another big one,
a big gray box this time. It’s a prettier
package than the Tapesonic; this one if
memory is right, is somewhat smaller—
merely a large, fat suitecase. It has a hand-
some rough-gray finish, rounded sewn edg-
ings and a modish handle. Without a doubt
it is the heaviest single suitcase I ever hope
to lift.

Eneclosed is a striking big tape deck,
brushed aluminum, with an astonishing
number of black knobs on the front and
rank after rank of gold-colored chassis in
back. Preliminary close study reveals a be-
wildering wealth of stereo interconnections,
inputs, outputs, alternative meter readings,
built-in-echoes, dual-purpose pots, multiple
feeds, etcete., operating through twice three
heads and two tracks—or four, if you pre-
fer. All this and microswiteh relays, photo-
electrie cells, miniature finger-tip control,
three speeds, big reels, three motors, high-
and low-impedence mike inputs (on mine,
at least), and throughout an obviously solid,
careful workmanship and quality reflected
in the extremely fancy specs—and the fancy
sound in the recording and playback.

The whole ensemble, in varying alterna-
tives, goes under the name of the Crown
800 and costs plenty money. Though the line
is distinetly intended for non-professional
use, its price is quite professional. You’ll
want well over a thousand smackers to make
it your own.

There is, indeed, a separate Crown line,
the 800 BX line, which is a professional
broadcast modification of the 800 series.
The changes are relatively minor and the
broadeast model costs a small percentage
more. (Its electronics, for instance, are set
for 0 db on Scoteh 111 tape in reference to
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Ampex playback test tape, whereas the non-
pro model is set down 2 db, for extri signal
in half- and quarter-track configuration,
and is referred to Scotch 120 tape.) It is
thus clear that the Crown 800 line in its
various options (and the somewhat simpler
700 series) is intended to adapt traight
professional quality to non-professional
uses. That is what you pay for.

Think Fast

What are the parameters, to use a famil-
1ar pro term, for a professional-grade re-
corder intended for non-pro use? There you
have a priekly question.

The Tapesonie answer, large-size, was a
remarkably low-priced machine providing
basie high quality with a minimum of ex-
pensive frills and a maximum of space. No
faney relays, for instance, and a somewhat
terrifying but very usable mechanical
transport control system.

The Crown answer, involving a Ipt more
cash, is a lot less simple. Here, ycu start
with a professional-grade basie transport
and electronies, ruggedly built and sporting
ultra-high spees throughout, and you pro-
ceed to build on outward facilities, notably
the controls and switching, to provide what
the home user of advanced grade will pre-
sumably need according to his wildest
dreams. The Crown has everythipg and
more. (Almost, anyhow, though it lacks a
few of my dream-desires, as we'll pee.) It
has so much that it threatens to gei lost in
its own labyrinths of ultra-flexibility.
Phew! Like a plane coekpit, when you first
look at it.

Want to play a recording and mix it
with two other ineoming signals, ald bass
and/or treble boost, throw in an echo effect
and simultaneously re-record the whole
thing back on the same tape? Can {lo. And
you ean read what’s happening at all sorts
of points via the two meters, if you can fig-
ure out the meter settings fast enough.
Eight, all told.

This, it appears, is the only stereo ma-
chine in which the meter and sound {\\'itches
are separately set up, each in several pos-
sible modes. And it’s the only machine in
whieh a bass and treble boost, a pair for
each channel, can be thrown into the mixer
in playback mode to doctor up any incom-
ing signal and/or the played signal from
one or both channels. (I think I have it
right, anyhow.) Four little black knobs,
plus two OUTPUT switches with Position A
and Position B. In the record mode, they
give the usual AB comparison, feeding out
the input or the playback signal; but in the
play-only mode Position A cuts in the bass-
treble boosts, to taste, whereas Position B
bypasses them—all this, if T get it right—

into the mixer seections, for each channel
independently, of course.

Then there are those meter settings. My
old Ampex meter reads just input or out-
put, aceording to signal connections, plus
bias. The pair of Crown meters (somewhat
smaller than pro standard but still big
enough to read well) hiteh up four ways,
each. oUT shows signal at the ecathode fol-
lower output or the lineout. Position A
(again) here shows signal level being re-
corded. (I’'m now quoting the imstruetion
book.) Position B shows the playback sig-
nal level. B1as shows the amount of bias
current in the record head, indicated on the
regular meter scale. (For Scoteh 120, Crown
says, set it at “100 per cent.” Not a word
about other tapes, but you are presumed
able to experiment with them for proper
output and bias.) OUT, A, B, BIAS says each
meter switch, and the two are switehable to
make 16 possible meter combinations. Note
that you can read on either meter not only
the direct playback from the tape but al-
ternatively the final output, after any mix-
ing and equalizing you have added. That is,
if you can keep your head, and think fast.

Then there is the record lever. It has
three positions, not a mere two: P, R, and
E. P. is normal playback, or off. R, with a
mechanical safety, is record. E is echo—it
feeds part of the playback signal into the
record channel. (You control the amount
via the PLAYBACK volume control on the
other side of the recorder and inevitably it
is too mueh: the thing immediately over-
loads with a roar, until you get the play-
back eontrol backed off.)

Transport? Three motors and dynamic
braking, which works fine when the current
is turned on. (Minus power, the reels are
apt to unwind all over the floor.)

Effete Micro-clicks

The vital controls are all relay-actuated
and give one a splendid sense of potency;
these are the sort of pushbuttons that work
with @ miero-touch. The sToP bar, plus fast
forward, run and fast rewind, are clumped
close together under the thumb and three
fingers of a casual right hand. No hefty
pushes, no lunges, no clanks and bangs.
Just a touch, and a set of effete miero-
clicks, the ever-lovely microswitch sound.
(Remote control operation is yours via a
plug in the rear. T didn’t try it.)

The heads are arranged inside a slot-type
enclosure, with pressure pads mounted on
an under-carriage affair that jumps up-
wards from below to hold the tape in place,
via the usual solenoid action. There’s a
small toggle switeh to the right, a mechani-
cal “cue” arrangement, moving this same
carriage up against the tape manually for
audible search. Without it, the automatic
elements won’t let you hear a thing except
in the play-record mode.

Somewhere inside the head-box is a relay
that had me baffled until I found it in the
instruetion book. A photoelectrie cell stops
the machine whenever it doesn't find any
oxide to look at. The book says you are
supposed to serape off oxide to make a
transparent spot; I discovered the gadget
much more simply. It thinks that white
leader tape 1s transparent. When it sees
leader tape it stops the machine—but your
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+ 108 KITS
and FACTORY-WIRED too!

All EICO models are available as Kits
or assembled and Factory-Wired. So,
whether you build it yourself or we do
it for you—either way—they look, sound
and perform identically . . . all best buys
and top performers.

1. FM Multiplex Stereo Tuner ST97 ®
Semi-Kit $99.95 Wired $149.95 Incl. Metal Cover & FET

2. 40-Watt Integrated Stereo Amplifier ST40
Kit $79.95 Wired $129.95 Incl. Metal Cover

3. 70-Watt Integrated Stereo Amplifier ST70
Kit $99.95 Wired $149.95 Incl. Metal Cover ©1963 EICO Electronic Instrument Co., Inc.

4. FM Multiplex Autodaptor MX99 (Patent Pending) 3300 N. Blvd., L.1.C. 1, N.Y.
Kit $39.95 Wired $64.95 Incl. FET Cover Optional §2.95

‘ “ 5. FM-AM Stereo Tuner ST96
n Kit $89.95 Wired $129.95 Incl. Metal Cover & FET
D

|
EICO 3300 N. Blvd., L.IL.C. 1, N.Y. A4

{

I
. ° 6. Transistorized Stereo/Mono 4-Track Tape Deck RP100 1 [ Send FREE 32-page catalog & |
‘ “ Semi-Kit $299.95 (Patents Pending) 1 dealer's name i
(Tape transport assembled & tested; electronics in kit form) | I o |
Wired $399.95 1 O Send FREE booklet V.Ihy Stereo i
(Handwired throughout by skilled American craftsmen) { [ Send new 36-page Guidehook to
P Carrying Case $29.95 Rack Mount $9.95 | “"F'é i“C‘gﬁEd is 25¢ for post- |
Over 2 million EICO instruments in use. 7. 100-Watt Stereo Dual Power Amplifier HF89A 1 age andling 1
Uni-card holders can buy at any EICO Kit $99.50 Wired $139.50 Enclosure E8 $4.50 } Name :
dealer with no down payment. Budget 8. Slim 3-Way Speaker System HFS6 ! 1
terms at most dealers. Kit $52.50 Wired $62.50 : Add H

ess.
9. 12-Watt Integrated Amplifier HF12 1 r 1
Kit $34.95 Wired $57.95 Incl. Metal Cover I e s ]
Listen to the EICO Hour. WABC-FM, N. .. 95.5 MC, P i City Zone__State

Mon.-Fri. 7:15-8 P.M. Export Dept., Roburn Agencies 0. Stereo Dual Preamplifier ST84 1 Add 5% in West 1
Inc., 431 Greenwich St.. New York 13 Kit $59.95 Wired $89.95 Incl. Metal Cover [ oo Al LU R |
AUDIO e APRIL, 1963 13

WWW amerieaniadiahistaory. com



www.americanradiohistory.com

FOR FULL QUALITY
STEREO-MULTIPLEX
OR MONOPHONIC
FM RECEPTION

! World’s most ? »
- Complete Line of
Hi Fi Phased
FM Antennas... /|

il
i

G

o
i

THE TOP PERFORMANCE
FM ANTENNA LINE

® No matter how well your FM unit
is performing, you'll hear the differ-
ence a FINCO makes. Rich, luxurious
distortion-free sound is yours when
you pick just the right FM antenna
from FINCO's complete line.

=
e
FM2 KIT — §14.50
o= ==
ii//M
g

FM ELECTRONIC BOOSTER

Model T-AMB-AC — $34.95

FMT-1 Turnstile Kit — $14.50
Write for Catalog #20-213

THE FINNEY COMPANY

Dept. A
34 W. Interstate Road Bedford, Ohio
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fingertip controls will over-ride it,| as I
noted to my surprise. This machine has
more trieks than a barrel of monkeys, as we
used to say in the pre-tape days. |
Pots? Arms? Plenty of the first and
one of the second, its purpose and hetion
somewhat erratic. On the front panels
youw'll find no less thau six volume coutrols,
all over the place, with ten different
funetions. Two level-sets in the real add
to the fun. All these affect volyme—
somewhere. Some are in parallel, ko to
speak, some in tandem. Each ehaundl has
four inputs, boiling down to two |sinece
the high-level always over-rides the| low-
level on the same input chaunel ILé., on
Channel A there's mike 1 und phopo 1,
a single eombined input, and also |mike
2 and phono 2, the same. On the [front
panel, a siagle pot controls eithey the
mike or phono (low or high level).| The
two pots for mike 1 and phomo [ of
each chaunel are to the left, the twé for
mike 2-phono 2 are on the right |side,
and next to them is the smaller playback
volume control. A bit confusing? Well,

| that's what I'm talking about.

That arm, dangling springily on| the
right side of the head-box next to a
fixed tape guide, had me stymied. No
matter what I did with the tape, the|arm
wouldn’t take up a proper stance :s it
should, to hold back and cushion| the
tape movement. Instead, it would bang
up to the right, against its metal ktop,
or bang down the other way, or wordt of
all, it would oscillate violently baek |and
forth, whanging the tape taut and lpose.
Omnce it broke the tape outright; dften
it eame near to it, until finally in| ex-
asperation I pinned the thing down ith
some sticky paper sealing tape s¢ it
could’t move at all. Then, at last,| the
tape moved quietly, though without! the
proper springiuess in handling that| en-
sures safety under emergencies.

Instructions

It seems I hadn’t threaded the tape
correctly. You see—and here’s a key to
much that is significant—I didn’t {hen
have the instruction book. Either it
wasn't ineluded or, more likely, I threw
it out with the shipping-box innards.
Anyhow, it couldn’t be found, so I went
to work to use the machine without ih.

Now I have a very strong feeling fhat
instruction books are vital and should be
ultra-clear and wery easily read, present-
ing all pertinent info in logical order of
importance, in English, not Engineerish.
But I have an even stronger feeling that
any piece of good home equipment should
be operable without an instruction bdok-
let. Either the operation should be splf-
evident, to the man who is reasonably
initiated, or it should be indicated sonte-
Lhow by the machine’s own labels. |Or

| failing this, at least the correct deduction

!

should be possible after a bit of experi-
ment. (Thus when Eico's tape deck showjed,
to my slight eonfusion, a pushbutton that
said sTOP and another whiel said orr, it
took me but a moment to figure that
STOr was actually the start button too,
turning power on as well as eaneelling
all motions.)

When T finally got the Crown instruetion

WWW amercaaradiohigstery conl

book, I discovered that the dangling arm
must be threaded with a reverse & twist.
Muybe I'm dumb, but I hadn't figured
this at all for myself. So it seems to me
that, the thing being less than self-evident,
a means of indicating the tape threading
could easily have been devised, right on
the machine itself. Not pretty, but very
useful. P.8. Crown says the arni can be
hy-passed for the slower speeds.

And so we come to an evaluation. I
honestly do not think I need say ten words
about Crown performance. It is clearly
superb. The maehine ftairly reeks of
careful workmanship and careful thought
as well as higl-quality material. A friend
of mine has had a Crown tor something
like three or four years and has recorded
miles and miles of top-quality tape. He
seems as enthusiastic now as at the be-
ginning and, more important, he has made
no changes in Lis equipment that I know
of. Good sign.

One might suggest, of course, that at
its priee the Crown had betier work—and
keep on working. Good point. Apparently,
it does just that. I note in passing that
a pertinent indicator of manufacturing
care is the running-in of the main drive
motor—one hundred hours before the ma-
chine leaves the factory. How many home
recorders will run a lhundred continuous
hours at all, without burning up?

And so I move on, all in a spirit of
construetive eriticism, to elaborate a bit
on what I have already ever so clearly
lmplied—a eertain eybernetic econfusion
that grows straight out of the Croww’s
fubulous operational flexibility. T'm not
saying there it too mmeh flexibility. I'm
merely suggesting that it will take a
good long while to learn to drive this
machine with a snre toueh and no errors.
My head still swims every time I touch
the fingertip controls to start a tape
rolling; the dual-dual arrays of multiple-
everything on the front panel begin to
look like double images and, too often I
frantically move my right thumb 1/32-
inch on the little sTop bar, to bring the
whole operation to a quick halt!

I'm not too sure that things could be
much different. After all, you have to
control the facilities you have, one way or
another. (And the inside chassis con-
figurations must somehow mateh up to
the front-panel knobs.) I confine myself,
then to a few suggestions for further
study, blithely ignoring all inmer problems
of design and location. Crown can take
care of that.

Position A?

1. Labels such as “Position A” are quite
meaningless in themselves; a better ab-
breviation, or words, ean be found, even
if merely to reeall what the instruction
booklet explains in detail. Admittedly,
Crown’s ingenious multiple-use controls
make this a tough proposition—still, there’s
room for hetterment.

2. Somehow, I'd like to see the Crown
controls, all twenty eight or so of them,
more segregated as well as more explieitly
marked on the panel.

It would be good if, somehow, the now
almost standard division of functions into

(Continued on page 52)
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A Pleasure to Use!

12-inch 2-way loudspeakers
PAX-30L
PAX-30M
PIM-30L

Reproduction of truly natural sounds is a must for
high-fidelity speakers. And to achieve truly natural
sounds requires high performance and excellent charac-
teristics.  Pioneer's PAX-30L, PAX-30M and PIM-30L
give you these qualities—and at lower prices. They
are now at your disposal to make it easier for you to
own a high class hi-fi speaker.

Enjoy the outstanding features of these speakers:
superb directionality, full-performance tweeters assembled
together with woofers and the most appropriate cross-
over frequency. Get flat response throughout the entire
sound range and distortion-free reproduction from bass
to treble.

The frames, too, have been carefully designed with
thoughtful consideration for wider applications. They
are, in general, designed thinner than other types of
speakers, and are recommended with complete confid-
ence for use in stereo units and reproduction systems
for small halls as well.

SPECIFICATIONS

Model No. PAX-30L

Voice coil impedance 8orl6ohms
Resorant frequency 34-—52c.p.s.

Frequency response
43-20,000c.p.s.

Power handling capacity 20 watts
Sensitivity 103 db/watt
Crossover frequency 3,000 c.p.s.

Fiux censity Tweeter: 10,000 gauss
Woofer: 9,500 gauss

Magnet weight Tweeter: 1.2 oz.
Woofer: 12.0 oz.

Model No.

Voice coil impedance
8 or 16 ohms

Resonant frequency 34-52c.p.s.

PAX-30M

Frequency response
43.20,000 c.p.s.

Power handling capacity 20 watts
Sensitivity 103 db/watt
Crossover frequency 3,000c.p.s.

Fiux density
Tweeter: 9,000 gauss
Woofer: 9,500 gauss

Magnet weight Tweeter: 1.2 oz.
Woofer: 12.00z.

Model No. PIM-30L
Voice coil impedance

8 or 16 ohms
Resonant frequency 31-49c.p.s.

Frequency response
43-20,000 c.p.s.

Power handling capacity 20 watts

Sensitivity 102 db/watt
Crossover frequency 3,000c.p.s.
Flux density 9,500 gauss
Magnet weight 13.0 oz.

PIONEER ELECTRONIC CORFORATION

s
PI ONEER Distributors: Canada . Importhouse of Canada, 2939 Eglinton Ave. E., Scarboro, Ont.
Singapore & Malaya. Hwee Seng & Co., 259 Beach Road, Singapore 7

5 Otowacho 6.chome, Bunkyo-ku, Tokyo, Japan

AUDIO e APRIL, 1963

WWW ammerieaniadiahictary com

15



www.americanradiohistory.com

EDITOR'S REVIEW

“PURPOSEFUL OBSOLESCENCE”

HERE IS A THEORY behind those words. More than a

Ttheory——a way of life.

As far as we are concerned, these words came to
mind when we started to think about the difference
between component high fidelity and what we gener-
ously call the ‘‘package’” sets. At first we started to
list distinet technieal eriteria. Good, this would soon
separate the men from the boys. But it didn’t, not
completely. You see, we found ourselves comparing
apples and oranges; the amplifier in a ‘‘package’’ is
not really the same breed of animal as the component
amplifier.

Perhaps it would be easier to state if we were to re-
port an imaginary conversation between the ‘‘boss’’
package designer and the ‘‘powers-that-be.”’
Powers-that-be: Well, Boss, this year we need an en-

tirely new line. First we’ll need some sets in the

$150 to $359 category.

Boss: Yes, P-T-B.

Powers-that-be: We’ll need some new sales gimmicks
so why don’t you ‘‘do something’’ with transistors.

Boss: Yes, P-T-B.

Powers-that-be: Remember, this year the style is
ancient pseudo Greek, so give us plenty of urns.

Boss: Yes, P-T-B.

Powers-that-be: Now remember, the profit picture
wasn’t rosy last year so we’ll have to cut back some
of our expenditures. How many engineers did you
use last year?

Boss: Two on each project.

Powers-that-be: Cut back to 114.

Boss: Yes, P-T-B.

Now, for eontrast, we will report the imaginary con-
versation between the owner and chief engineer of a
company which manufactures components.

C.E.: Well, Owner, do you think we can upgrade it
ten watts more per channel? The magazine editors
tell us that the fans want 60 watts per channel.

Owner: When I was at the show in Penciltucky
everybody who came into the room was waiting for
transistors.

C.E.: I'm not sure about trausistors, besides they’re
very expensive.

Owner: It’ll only cost the fan $50 more, he won’t
mind paying it when he hears the difference. Also
we can save money by using plain brass knobs in-
stead of those fancy ones, ‘“he’” would prefer it
that way.

C.E.: All right, T'll stay late tonight and study it.

Owner: 1’1l stay with you.

Of course these imaginary conversations are ob-
viously facetious, but they do point out the funda-
mental differences between components and ‘‘sets:’’
The set man is designing his equipment to fit a price
slot and to conform to the style of the year; the com-
ponent man is designing for performance.

But the style of the year changes, sometimes every
year. That means that the ‘“set’’ is going to be obsolete
every time the style changes. The set designer knows
that, so why design electronics that will last longer
than the set? They don’t. Instead they try to design
every element of the package so that they will all be-
come obsolete about the same time. Purposely.

There are some who say that designing the ‘‘death’’
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of a produet in is what makes the American wheels
go ’round. They say that mass production depends
upon it. Perhaps so.

The component people don’t believe it, though, and
we are glad that they don’t.

(BAD) SOUND IN THE THEATRE

We have mentioned previously in these eolumns
about the generally poor sound one experiences in the
theatre. Frankly we were at a loss to understand why
theatre people would permit their efforts to be masked
by poor sound system design.

We believe we have unearthed part of the answer.
It all hangs on a tale about a new sound system for a
New York theatre. We became aware of this new in-
stallation some months ago, before it was installed.
It took about a month to put the system in.

It was a tough job; the theatre is not ideall v shaped
for a reinforcement system. In any case, the job was
done and it sounded fine, albeit not perfect. Next we
heard that the system was being removed at the con-
clusion of a particular performance and was to be re-
placed for the opening of a new aect within a days
time. The firm to install the new system was one re-
sponsible for the sound of many Broadway shows.

We don’t wish to prolong this story so we’ll come
to the point fast; the new system was horrible. In fact
it was so horrible that it was ripped out after one
night and the original system reinstalled.

Two salient points are outstanding in this story :
Why in the world was the good system pulled out in
the first place? Why did the new system fail so badly?

In answer to the first question we discovered that
very few thUea,tres have their own sound system so that
a touring cempany normally takes its own system with
it. This includes the famous, old-established theatres
in New York. Thus, every time a new show starts a run
at a theatre, a new sound system is installed. ITere we
have the re#sou for a perfeetly good system being by-
passed. Here we also have the basic reason that the re-
placement system sounded so bad: a system which is
portable 1s most likely difficult to place in the best posi-
tion to eoordinate with the acoustics of the hall. Also it
1s very unlikely that a portable system would be the
best choice for any hall.

What is really at fanlt here is the concept that a
theatre should not have a permanent sound system,
particularly designed for best matching of existing
acoustics. What is needed is for the audience to com-
plain about poor sound. Why pay to attend a show
which ean’t be heard clearly, or the musie is distorted ?

AN INVITATION

During t.};“:e forthcoming ligh Fidelity Show in Los
Angeles (Ambassador Hotel, April 2-7) we will be on
hand to answer questions, say hello, and talk about
ideas for articles. Naturally we won’t be in our booth
all day long, but we will be there several times each
day. We invﬁte you to stop by and chat—we do enjoy
talking to you.

We also received an invitation to attend the 1963
International Audio Festival and Fair in London.
Thursday to Sunday, April 18 to 21 inclusive, if vou
can make it.
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Playing Protecting

NEW! Golden SAFE V-GUARD
Stylus D3807ATG—$17.00

NEW! Pickerirg Automatic Turntable
Cartridge U38/ATG—$47.50

R, -
wir rx
NEW! Exclusive plug-in head
assembly for automatic turntables
Type A < Model AT6 Garrard —$52.50

© 1963 Pickering & Co., Inc., Plainview, N. Y., U.S.A.
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* actual size

This is the exclusive "floating stylus’” in the Stereo Ftuxvalve*, by
Pickering. This stylus has so little mass it actually floats on water...so
light it “‘floats’” over the surface of your records at an amazingly low
tracking force of 1 to 3 grams. At the merest suggestion of undue pres-
sure 00 the arm or head, it retracts immediately into its Golden SAFE V-
GUARD® soft plastic body. The Pickering ‘‘floating stylus’' action protects
your diamond and increases the life of your record while it plays.

Play it perfectly, play it safely with the Golden SAFE V-GUARD

“'floating stylus’’ by Pickering.
P- k -

*The hermetically sealed STANTON Stereo Fluxvaive is warranted for a lifetime and is covered under
the following patents: U.S. Patent No. 2,817,590; Great Britain No. 783,372; Commonwealth of
Canada No. 605,673; Japan No. 261,203; and other patents are pending throughout the world.

FOR THOSE WHO CAN [HEAR|THE DIFFERENCE
PICKERING & CO., INC., Plainview, N. Y.
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No other speaker system
has more than

3 out of 8
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e o Sherwagod speakers
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Sound pressure curve for Sherwood Ravinia Speaker Systems.
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High compliance woofer featuring single-roll suspension

provides 21-cps free-air resonance for extended low-

frequency response.

2. L_ong-throw, 4-layer voice coil on woofer boosts effi-
ciency. One-inch linear cone motion minimizes distortion.

3. Bass-port low-frequency reinforcement increases power
capability.

4. Shallow-ring radiator tweeter reproduces super-high fre-

quencies with remarkable smoothness. Minimum annulus

reflection and cavitation peaks.

5. Midrange specially fabricated, treated, and shaped to

achieve srmooth response throughout midrange
frequencies!

6. 600-cps crassover network is key to lack of “‘fuzziness'’

(low intermadulation distortion).

7. One-inch resin-filled flakeboard baffle, plus cross-

bracing, provides rigid, non-resonant mounting for
speakers.

8. Individually tested speakers are performance-matched.

Response curves (see above)run on each system guaran-
tee adhererice to Sherwood’s quality standards for use
as stereo pdirs.

A . G S
READ WHAT THE EXPERTS SAY obout Sherwood’s Ravinia Speaker System. §§
Athe slightly larger version of the Berkshire). C. G. McProud, Editor, AL{Q!O, =
_ April, 1962—". _ _ solid, non-boomy bass, smooth midrange with good pres-

ence and clean highs.”” Hirsch Houck Labs., ELECTRONICS WORLD, June, 1962
i —''. . . response == 5 db. from 27 cps to beyond 15,000 cps . . . sounds as
good as it measures . . . unlike most,. the woofer did not ‘let go' or lose
coupling to the room ot any frequency down to 20 ¢ps . . . high frequency
sound almost indistinguishable from that of good electrostatic . . . good dis-
persion . . . no peaks.’”” Equipment Reviewers, HIGH FIDELITY MAGAZINE,
January, 1963-". . . the Ravinia confirmed its claim to response and then
some. Buss wos free of boom . . . midronge and highs were honest and
cleun . . . did not jmpart ony particular coloration or tonal emphasis to ony
© group of instruments or voice. Apparent sound source larger than cabinet

s':lfé yet system ggglfi bg_venioyed fairly close up.”
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BERKSHIRE 3-WAY SPEAKER SYSTEM—Response: 53 cps to 17,500 cps = 214 db. Power: handles
50-watts program, 10-watts minimum drive. Speakers: 10-in., 8-in., and 3-in. Cabinet: Sides, top and bot-
tom % -in. solid core walnut veneered plywood. All joints sealed against air pressure leakage. Size: 24 x 13 x
9% -in. deep. Price: $99.50, in genuine hand-rubbed walnut veneer. RAVINIA 3-WAY SPEAKER SYSTEM—
Similar to Berkshire with following exceptions: Response: 48 cps to 17,500 cps = 2% db. Power: handles
60-watts program, 10-watts minimum drive. Speakers: 12-in., 8-in., and 3-in. Cabinet: Sides, top, and
bottom, full 1-in. thick solid core walnut veneered plywood.
Size: 26% x 15 x 13%-in. deep. Price: $139.50,

in genuine hand-rubbed walnut. OPTIONAL ACCESSORIES
—Consolette legs (shown), $19.95. Pedestal bases, $9.95.

...the perfect mates for Sherwood tuners,
amplifiers and receivers

For new catalog, write Dept. A
Sherwood Electronic Laboratories, Inc.
4300 North California Avenue
Chicago 18, lllinois

afp= -

Contemporary Cabinetry

Stereo Receivers « Tuners . Amplifiers .+ Stereo Indicator Lights .
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Transistorized Audio Voltmeter

ALEX M. SCHOTZ*

This instrument for the construction-minded reader provides a high degree of accuracy and re-
liability. Using silicon transistors throughout, it frees the user from the limitations of a.c. power
supply, and offers both flexibility and portability, in addition to saving considerable money.

ransistorized audio voltmeters have

definite advantages over their vie-

uum-tube conunterparts. The unit de-
scribed here-in is a complete self-con-
tained unit with its own power supply.
This permits measurement of small a.e.
voltages where these voltages ave part of
a high tension d.e. supply. Another ad-
vantage is that there is no capacitive
coupling to the a.c. power line, which
often produces erroncous readings when
an mstrument of this type is used in
high-impedance cirenits.

The specifications of the instrument
deseribed in this article compare with or
surpass the standards of most good vae-
num-type voltmeters. These speeifications
are shown in the hox helow,

Construction

In the construetion of this instrument,
the layout and dressing of the parts and
leads are extremely hmportant. In order
to achieve any acenraey, the adjustments
and ealibration have to be wade in the
proper sequence,

The front panel layout is illustrated in
Fig. 1. Proper loeation of the meter is es-
sential since a large amount of space is
not available. Most of the parts are

* Outboard Marine Research Center, MMil-
waukee, Wisconsin,

Fig. 1. The completed a.c. vclimeter with ranges from 10 millivelts to 300 volts full
scale—and fully transistorized.

mounted on: a Veetor board, as shown in
Fig. 5, and the wiring of the Vector
board is illustrated in Iig. 2. The resist-
ors and capaecitors on the rotary selector
switch, Fig. 4, should be wired as a sepa-
rate subassembly before being mounted

Power Requirement:
Transistor Complement: 1—2N1279
4 Ti495
Input Impedance:

1—8.1-volt mercury activator (In operation the meter
consumes less than 4 ma.)

Voltage Ranges:
Decibel Ranges:

Frequeney Response:

Amplifier Gain:

Amplified Output:

Aceuracy:

In excess of 700k ohms measured at a frequency of 1000
('I)S

01,03, 0.1, 0.3, 1, 3, 10, 39, 100, 300 volts rms

The total range — 52 to + 52 db, each seale — 12 to + 2 db.
There are ten ranges which are switch-selected from —40
to +50 dh. Reference 0 db =1 milliwatt into 600-ohm
load, “dbm” designation.

1 db from 10 to 200 ke + 2db from 200 ke to I me. Down
3 db at 2 me; will respond from 6 eps to beyond 3me.

43 db with feedback through the meter; open loop over
62 db. This provides 19 Ib of feedback through the meter.
0.8 volts rms with 10-mv input. Output impedance less
than 500 olims. Voltage at output terminuls with full seale
indicated on the meter will be in excess of 600 millivolts
peak-to-peak.

Within 4 per cent of full scale measured at 1600 eps full
seale with 1 per cent resistors used in the voltage dividers.
However, if aceurate calibrating means are at hand and
the voltage dividers’ variations cancel each other, the
aecuracy of the instrument probably will be well within
3 per ecent.

AUDIO e APRIL, 1963
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in the ease. The resistors and eapacitors
should all he dressed parallel to the back
of the switch with the exception of the
trimmer capacitor C',. The section closest
to the front of the case is wired to turn
the instrument on and off and to pro-
vide for hattery test,

The niiddle section of the rotary switch
contains the resistors R,, R,, R,, R,
aud R,,. Rear section parts are B, R,,
R, C, C, and C,, Leads from the rotary
selector switch to the Veetor board and
the input terminals ave all made with
H0-ohm co-axial cable. The outer braid is
brought to the comiton return point on
the seleetor switeh which is a bare wire
connected between the off terminals of
the rear and midd e sections.

The Veetor board should be cut with a
fine-tooth saw to the proper size and eon-
figuration, as in Fig. 2. After it is eut,
the holes for the min:ature econtrols, bat-
tery holder, and meter terminals shonld
he drilled. The parts then ean be mounted
and terminals inserted. When wiring the
hoard, the schematie, Fig. 6, should be
followed earefully in conjunction with
Fig. 2. The only parts mounted on the
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BOTTOM VIEW
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Fig. 2. Full-scale layout of parts on the Vector board. Components shown dotted are under the panel.

rear of the Vector board are Zener diode,
D,, germanium diodes Dy, D,, and D,
and the resistor R,,. Capacitor C; is con-
nected between the common return point
of the input terminal and the hottom
right meter mounting bolt, looking from
the rear of the case.

Figure 3 can he cut out and cemented
on the meter dial face for indicating.
Figure 7 can be employed similarly for
the selector dial. input, and output mark-
ings by simply cementing in the proper
position on the front panel.

Calibration

To set up and calibrate this instrument
the following equipment is necessary:

(1) D.c. voltwmeter, preferably with
0-to-10 or 0-to-15 volt scale

(2) Sine-wave audio generator

(3) A calibrated oscilloscope, or an
accurate a.c. millivoltmeter.

When the instrument is completely
assembled and wired, the hack of the
case 1s removed to permit making tg;e ad-
justments from the rear. ‘

With the instrument turned or, the
300-volt position, the positive probe of
the d.c. voltmeter is placed on the emitter
of @; and the negative probe is connected
to a ecommon return point. R is then
adjusted so that to obtain an indi¢ation
of 4.0 volts on the d.c. meter (this is the
power-supply center voltage). The next
step is to apply a 10-millivolt rms sine
wave at 1000 c¢ps from an audio genera-
tor to the imput terminals. A calibrated
scope or a.c. millivoltmeter can be used

Decibels

I MW

600 OHMS

AUDIOVOLTMETER

Fig. 3. Diagram of the meter scale. This scale may be cemented to the dial aof the
specified 200-ua meter,

20
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Fig. 4. Side view of the instrument to
show the arrangement of parts on the
selector switch.

to monitor the output of the generator.
If a scope is used, the generator is ad-
justed so that .0283 volts peak-to-peak
appear on the screen. This is equivalent
to 10 millivolts rms. With this signal
applied to the input, the selector dial is
turned to the 10-millivolt position and
then the feedback control R, is adjusted
so the meter pointer indicates full seale.
Next, the selector dial is set to the 3-volt
position, the frequency of the generator
is adjusted to 100 ke, and the output of
the generator set to 3.0 volts rms. If a
scope is used as an indicator, the genera-
tor is set to indicate 8.5 volts peak-to-
peak. Then trimmer capacitor C, is then

AUDIO e APRIL, 1963
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Fig. 5. Interior of the instrument showing the placement of parts on the Vector board.

adjusted so that the audio voltmeter indi-
cates full seale. 1f the trinnner capacitor
cannot bring the meter pointer to the
right position, it may be necessary to pad
capacitor €, with additional capacitanee,
The size of this cupacitance has to he
worked out by tryving small additional
amounts until the right amount is found
which will permit adjustment of C,. The

There are ten separate voltage ranges
on this instrument, and the markings on
the selector switch refer to full-seale volt-
age readings. When used to measure db,
the meter is adjusted to obtain an indica-
tion, and this reading is either added to
subtracted from the seiector indication.

By feeding from the output terminals
directly to the input of the seope this

amplifier for an oseilloseope. The output
should be in excess of 0.6 volts peak-to-
peak when the meter is at full scale.

Although the meter face is calibrated
to read rms (Root Mean Square) volts,
this only holds true with a pure sine
wave. The meter actually responds to the
average value of the input wave form.
With any complex wave, special inter-
pretation is necessary. There are articles
and books providing this information,
some of whieh are mentioned in the
bibliography.

Circuit Description

Basically the eircuit consists of a com-
pound emnitter-follower input feeding
through a voltage-divider arrangement
to two stages of voltage amplification in
the eommon-emitter eonfiguration. The
output of the amplifying stage is direct-
coupled to a common-collector (emitter-
follower) stage which drives a modified
bridge circuit for meter rectification. The
return eircuit of the bridge provides neg-
ative fecedback to the first stage of volt-
age amplification.

A transistor is a current amplifying
deviee and its input impedance is not like
that of a vacuum tube, which can be
almost infinite regardless of what con-
tiguration is employed. Common-eollector
configuration in a compound (Darlington

audio voltmeter is now ready for use. instrument can be used as a decade pre- or Super Alpha) eirenit affords the
//_——_—______—T'___—____—__—_——__——__—7
ri o Py . /
/ ’ o 3 sw3
/ 238 538 /
SW 3 =3
A SW2 “ 9w 12 - Jcio
o
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) - I £
w0 g =
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~
e 1
< R24
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Fig. 6. Schematic of the transistorized a.c. voltmeter.
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highest input impedance, However, the
Imput transistor must have an extremely
low I, and, preferably, both transistors
a high Beta. The input impedanece of this
arrangement is approximately the Beta
of one transistor multiplied by the Beta
of the second transistor times the emitter
load, with this resistance caleulated in
parallel with the hias resistor. Also in
the design of this instrument there are
voltage-dividing resistors and capacitors
(B, R,, R,, Cy, C,. and C;) in series
with the input capacitor C,, which is in
parallel with the previously deseribed
inpedance. As the input of this eireuit is
hoth resistive and capacitive, the effective
input impedance will become lower at
higher frequencies.

To protect the input transistors from
damage due to the application of too
great a voltage to the input terminals, a
Zener diode limiter D, is included in the
input eircuit. This Zener diode is inactive
and its internal resistanee high until the
voltage goes beyond its breakdown point.

Output of the emitter follower, Q,, is
part of the voltage dividing network,
B, R,, Ry, R,,. and R, which is coupled
by eapacitor €, to the first amplifying
stage, Q;. A 68-ohm resistor, shunted by
a 250-ohm control wired as a rheostat, in
series with the emitter of @5 has a two-
fold purpose: it provides degenerative
feedback for the first amplifying transis-
tor @, and it is the return path for the
inverse feedback loop from the meter
rectification eireuit, By adjusting this
control, the over-all gain of the amplifier
can be fixed. As a result of this nethod of
feedhack, great stability is achieved and
thie sensitivity is practieally independent
of frequeney over a much larger range
than would otherwise he the case.

The output of the first amplifying
stage is coupled through capacitor . to
another stage of amplification, ¢, where
the a.c. signal is further amplified and
direct-coupled to the output stage, Q,,
which is an enitter follower. The output
stage drives the meter rectification cir-
cuit. Bias control R, is adjusted so that
center supply voltage appears across the
emitter resistor I,, of @;. This allows
maximum voltage swing across the out-
put before clipping. The moter rectifica-
tion circuit consists of a full-wave diode
bridge with a large capacitance in paral-
lel with the meter for electrieal damping
of the meter movement, The rotary selec-
tor switeh is arranged so that as it is
rotated clockwise from the orr position
the highest voltage range is selected first,
and when continuing in this direction the
sensitivity is inereased.

The condition of the battery is in-
dieated on the meter face when the selec-
tor switch is turned ecounterelockwise
from the oFF position. If it is above the
“B”, it is satisfactory; if it is helow the
“B”, the battery should be replaced.

Accuracy of this instrument is gov-
erned by: (1) the meter movement; (2)
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the precision resistors used in theu volt-
age dividers; and (3) the accuracy of
calibration. Meter movement accuracy is
+2 per cent of full seale. Thetefore
whenever possible it is better to use the
upper two-thirds of the meter scale—a
practice which applies to any meter ob-
servation.

There are only a few commerecial
models of transistorized a.f. voltmeters
on the market, and these range in price
upward from about $165.00. The con-
siderable saving resulting from the con-

OUTPUT
.

DB VOLTS DB
+10_ 3.0 1.0 \PO

+20 10 30 10
+30_30 10 20

+0 100
+50 300

OFF

.03 _-30
01 _-40
BAT. TEST

INPUT

Fig. 7. Panel designation for the cabinet,
also svitable for cementing to the front
panel.

struction of this unit is typiecal of the cost
difference between factory-huilt instru-
ments and these constructed by the user.
In the absence of an audio generatort} the
hasie voltage ecalibration can be made
from the 117-volt a.c. power line, using
the 300-volt step and adjusting R,, toTob-
tain the 117-volt indication on the meter.
While this is not extremely accurate, it
would at least provide a starting point.
At worst, it is not likely to be more than
5 per cent off. This method would ot
provide compensation for frequency, of
course, since the setting was made on
the basis of 60 eps. However, for making
comparative measurements—which jare
after all the most important—éhis
method of ealibration should suffice, Z&

S. Ballantine, “Vacuum-tube voltméter
using feedback.” Electronics, September,
1938,

Terman and Pettit, “Electronic Measure-
ments,” 2nd Edition. New York: Me-
Graw-Hill, 1952,

REFERENCES
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“Handbook of Electronic Measurements,”
Volume 1. New York: Polytechnic Press
of the Polytechnic Institute of Brooklyn,
seeond printing, 1958.

PARTS LIST

R, 3010 ohms, IRC DCC resistor,
Y% watt

R, 332 ohms, IRC DCC resistor,
% watt

R, 1.0 meg, IRC DCC resistor,
Y% watt

B, R, 4.7 meg, % watt

E; 10,000 ohms, % watt

R, 30.1 ohms, IRC DCC resistor,
Yo watt

Ry 71.5 ohms, IRC DCC resistor,
% watt

R, 200 ohms, IRC DCC resistor,
% watt

R, 698 ohms, IRC DCC resistor,
1o watt

R, 2000 ohms, IRC DCC resistor,
1% watt

R, 1000 ohms, 1% watt

R 680 k ohms, 1% watt

R,, R 150 k ohms, 14 watt

R 68 ohms, 14 watt

R, R, 15,000 ohms, % watt

R, 250 ohms, Centralab TMXO
(500 ohms)

R 1.0 meg, Centralab TMXO

R, 220 k ohms, 15 watt

B,y 270 ohms, % watt

By 2200 ohms, 14 watt

2 39,000 ohms, % watt

C, C, .05 uf, 600 volts, Sprague
“Orange Drop”
C, 1.5-20 pf, miniature trimmer
C; .005 uf, 600 volts, Sprague
“Orange Drop”
C; 0.5 uf, 200 volts, Sprague
“Orange Drop”
Gy, Cy 1 nf, 25 volts, Sprague 5C13
Ceramie

Cs, Cuy 100 pf, 3 volts, subminiature
clectrolytic, Sprague TE10-
59.5

C, 25 nf, 25 volts, subminiature
electrolytie, Sprague TE1207

Cy 100 uf, 10 volts, subminiature
electrolytic, Sprague TE11-
19.3

C, 002 pf, 1000 volts, ceramie,
Centralabh 202

D, 1N1512, 10-volt Zener diode,

34 watt, Int’l. Rect.

D, Dy, D,, D; 1N56A, high-conductance di-

ode

Q, 2N1279, Texas Instrument
transistor

Q. Qs @4, Qs Ti495, Texas Instrument
transistors

Sw 3-pole, 12-pos rotary ; Centra-
lab 2008

M 200-ua, 4%” rect. meter,
Simpson

Keystone Battery Holder
Bud utility cabinet, CU585
Veetor 32AA18 prepunched
terminal board

100 Vector T28 push-in ter-
minals

3 ft. 50-ohm RG58A/U co-
axial eable, Belden 8529
11/16” knob, Harry Davies
1400

2 sets G-C Eleetroeraft bind-
ing posts, 33-292

Mallory 8.1-volt mercury bat-
tery, TR136R

(The complete kit of parts, except bat-
tery, is available from Allied Electronics,
100 N. Western Awve., Chicago 80, Il., at
871.95, under the catalog number 394792.
When purchased separately, the parts will
total 374.67 plus battery, which is an addi-
tional $2.18, for an overall total of $76.85.)
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A Woall-Projection Color Organ

MORRIS DOLLENS®

Concluding the construction details of a musico-optical instrument
designed to entertain the eyes while the ears are being entertained

The two-lunp boxes used under the
panels are mounted with hrackets made
from hght aluminmm stoek, serewed to
the boxes, and held to the panels by
thumb nuts to facilitate casy removal
for Lunp replacement (Fig. 10).

The tour boxes were fashioned hy
hand, on a weekend when the stores were
closed, but the size and construetion
mateh a commereial hox, 214 x 314 x 154
in., (Fig. 11 and 12). Two sockels are
mounted under the 8 3-in, diameter holes,
spaced out with nuts to allow air to
enter; the cars of the socket flanges
(whieh are slightly convex) are flattened
i o vise to tit tatter over the serews.
Check each socket with a lamp to he sure
the Lamp will go in; otherwise the socket
must be mounted slightly  farther out
from the box wall with additional nuts.
The fiber inserts should be fastened in
place with size 3 or 4 =erews or they will
eventually loosen with the heat.

Towr V4-in. holes may bhe drilled at the
two hack corners of the box cover, with
small shields (to prevent light leakage)
covering the holes in a direet line with the
filaments. A simple L-shaped shield in
the center of the cover divides the hox
into two compartwents so that the light
fron one does not wmix with that of the
other. Two 11 ¢-in. diameter holes, which
could be square as well, on the front of

AN72 Coolidge Lre., Los Angeles 66,
Calif.

Fig. 10. The dual-lamp boxes beneath

the panels are mounted with thumb nuts

through small angle-brackets for quick
replacement without tools.
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Part Two of Two Parts

Fig. 11. The dis-
assembled view of
one of the dual-
lamp housings
shows the method
of mounting the
sockets, ventilator
shields, and lamp-
separator mask.

the box, allow the light to emerge, and
two strips of metal above and below the
pair of holes allow small sheets of eol-
vred gelatine to be clamped 1n place over
the holes,

The transparent color-lens wheels can
be made of plywood or JMasonite (Fig.
13), or metal; rippled or lens-like glass,
obtained at a large glass supply house
and referred to ax eross-reeded glass
with L4-in. squares, or rippled glass
taken fron odd glassware found in vari-
ety stores, is mounted in holes in the
wheels, which are mounted on cloek mo-
tors or pulleys driven by belts. After a
struggle to cut this bumpy glass to fit
pre-cut holes in the Masonite dises with
little success of a fair fit, the obvious
solution appeared to be to cut the glass
first, outline the shapes on the Masonite,
and then cut the holes to fit with a eop-
ing saw after drilling a 4-in. starting
hole for the blade. It the Masonite tends
to break or spht with the strain, clamp
the material with the edge being sawed
Just above the jaws of a vise to support
it while sawing, turning and re-clamping
with eaeh new cut. Metallie eement was
used to seeure the glass o the holes;
household ¢ement should work as well,

Using pieces of 1/16-in. aluminum for
frames, 2x4-in. sections of the eross-
reeded  lens-glass  have heen mounted
about 2-in. ahove the dises (Fig. 14),
projecting part of the dise-pattern in
modified shapes, and reversing the ap-
parent direction of this part of the pat-
tern, inereasing the variety of motions
in the images. These are optional, bhut

WWW amercearadiohietery com

worth experimenting with.

Six rotating retlectors are used in
addition to the six rippled-glass wheels.
The eyvlindrical lamp  housings ave
mounted above these reflectors on etal
arms attached to long brackets. Check to
see if the cover ol the eabinet will elose
over the taller of the brackets. Bits of
cut mirrors have been glued to the center
of some ol the reflectors to add variety
to the patterns.

Large plano-convex lenses are monnted
on brackets, telescoping and slotted to
adjnst focus, over three of the wrinkled
refleetors, projecting brighter spots of
the cclored lights to the upper portion
of the sereen where the reflectors alone
will not adequately reach. About 214
to 31s-in. in dinmeter, with toeal lengths
of aheut 3 to T-in. the lenses arve attached

Fig. 12. The assembled dual-lamp hous-

ing shows the small mounting brackets,

and the metal clamping strips to hold
gelatine or glass sheets.
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Fig. 13. One of the glass discs is shown
in its Masonite frame, mounted on a ball-
bearing pulley.

to light frames, by small ears of metal;
the frames are made from the metal of
old 16-in. aluminum transeription dises,
but other metal would serve.

Another possibility is to use a number
of smaller lenses of the same foeal length
mounted close together in a small mason-
ite panel in place of the single lens,
which would project a multiple image
of the rippled reflector. Some adjust-
ment is necessary to position the lenses
properly.

A number of terminal strips (Fig.
15) greatly simplify the wiring of the
three color-wheel panels. An oetal plug
from the thyratron amplifier feeds a
strip with 8 terminals used to distribute
the line voltage to the motors (with a
slide switech to shut them off while ad-
justing or photographing) and to the
strips whieh further distribute the musie
signals to the various lamps in their
housings. An eight-foot hone-assembled
cable of 12 wires goes out to the manual
remote control box (Fig. 16), consisting
of three rotary 2-pole 4-position non-
shorting selector switches used to vary
the pairs of lamps in use in each chan-
nel, giving four different eombinations
with one lamp of each eolor at right and
at left on at all times (Fig. 17). In use,
each switeh is votated while the musie
is soft in that particulav channel, which
prevents sudden shifts in the bright pat-
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terns and also helps to subdue surges of
current which shorten the life of the
lamps. A clock-motor could rotatd the
switches automatically, but could not
select the darker times to change, which
would leave something to be desirdd in
the way of estheties.

Burnout of some of the lamps (jwith
150 volts applied) was notieced during
the manual switching, caused in pait by
a rotary switch that occasionally allowed
two lamps to parallel in series with| one
lamp which received a disproportionate
percentage of the available voltage.|An-
other reason seems to be that therelis a
momentary surge of voltage if the lamps
are switched during the loudest pait of
the musie, so that it is hest to selecti the
quieter parts of a particular channél to
change the selector switch manually. Re-
ducing the applied voltage to 120 vblts,
through dropping resistors, seemsd to
have solved the problem of burnouts;
none has occurred since.

Since the full voltage of the combined
plate windings appears across some plairs
of the wires in the cable, care must be
used to select insulation which will stand
the full potential. No trouble has heen
encountered using standard 500-volt
hookup wire; cuts and nicks in the in-
sulation should be avoided, and an onter
layer of plastie tape would help to pre-
vent this. |

The switehbox is bent of soft alumi-
num. One point which was not noticed in
the portable unit, but became apparent
after working with the unit, was |the
need to get back farther from the seleen
when adjusting the hrightness pand
timing-decay switches; an improvenient
in ease of operation would result if
most or all of the controls were remotely
controlled a few feet from the secreen,
and this idea should be strongly don-
sidered, if a large area is lighted.
Shielded cables can be used for the high-
impedance audio lines, with the slight
high-frequeney losses above 4000 eps
ignored, for they contribute little to the
visual effect. Possibly the easiest method
of remote controlling might be just| to

Fig. 14. Thle
mounted cross-
reeded glass
plates and adjust-
able-mount plané-
l convex lens arle
shown in place on
one panel; the |ai-
ter can be focuset
= with the slotted
groove.
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Fig. 15. A number of terminal strips are

used to distribute the voltages, simplify-

ing the wiring. The 1-rpm clock motor is

on the left, and the series dropping re-

sistors for the lamps are at the upper and
lower right.

situate the whole amplifier remotely, with
possibly the one or more TV transform-
ers located in the projector eahinet to
avoid moving around the heavy weight.

Color-Wheel Drives

An old midget fan motor, equivalent
to a two-pole phono motor, and a sur-
plus 800:1 gear reduction box, forin
the basie drive for one side of the unit
(Fig. 18), although the diffieulty of ex-
aetly reproducing the unit shown de-
pends upon the experimenter’s access to
the gear box. Many odd gadgets are on
the surplus market, but differing widely
in various localities, so exaet directions
to build this type of unit eannot be
given. Sometimes it might seem easier to
supply the 24 volts d.e. required to
power some of the geared reduction
motors available from wmilitary surplus
than to add gearboxes to existing motors.
In the unit shown, the gearbox shaft is
attached to a double pulley, which in
turn operates four other ball-bearing
pulleys attached to the color wheels. The
ball-bearing pulleys make the mounting
very easy, as a Y4-in. machine screw is
inserted in the hole, and bolted directly
(with a spacer-washer between if de-
sired) to the 4-in. Masonite panel,
avoiding any necessity of setting up a
shaft or bearing. Two lens-dises are run
off one of the drive pulleys, at a slightly
slower speed than the drives, for the
disc¢ pulleys are about one-and-a-half
times the diameter of the driver pulleys,
and the speed here is about 4 rpm. The
two reflector dises are run off another of
the drive pulleys, but using ball-bearing
pulleys neaver 3%-in. in diameter, re-
sulting in about a three times reduetion
in speed over the 114-in. drivers. Rather
than using rubber bands as belts (whicl
tend to jiggle and jerk at very slow
speeds, although they seem to work well
at higher speeds such as between the mo-
tor and gearbox), heavy twine or dial
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“Detterthanthe best...”*

states renowned audio expert Julian D. Hirsch* in February, 1963 Hi-Fi/Stereo Review.
Read these excerpts from his report on the Acoustech | solid state stereo power amplifier. ..

*. .. the listening quality . . . had all the
effortless, unstrained character of the
finest and most powerful vacuum tube
amplifiers, plus that undefinable ‘transis-
tor sound'. .. a dry, tightly corirolled, and
highly transparent quality . . . the Acous-
tech liseasily the equal of any vacuum tube
amplifier | have ever heard, and in my
opinion a shade better tharn the best . . "

|

rigorous (and realistic) standards employed
...l am happy tc say that the Acoustech |
met or exceeded all its specifications for
which | was able to test [advertised
specifications: 40 watts per channel rms,
8-16 ohms, 20-20,000 cps, less than 0.95%
harmonic arnd IM distortion with both
channels operating simultaneously ]. Its
power output at most frequencies (with
8 ohm loads) was far in excess of rated
values, measuring nearly 70 watts per
charnel at middle frequencies, and better
than 60 watts per channel between 50 and

‘.. . the finest square wave response |
have ever observed . .. absolutely no ring-
ing or overshoot . 30,000 cps square
waves looked better

than those | have T=ssrm 20,000 cps at 1 percent distortion . . . distor-
seen from many tion at Ieveli of 10 watts or less was about
fine amplifiers at 0.2 percent.

10,000 cps.” 30000 CPS “. . .in its design and construction . . .
“The performance specifications . . . are resembles industrial or military equipment
impressive because o° unusually [see figure at right] . . . its circuits are as-

sembled on glass epoxy boards [1]...each
output stage uses four silicon power tran-
sistcrs which are mounted on large finned
heat sinks [2]. A quick acting fuse [3] pro-
tects each output stage from damage
caused by overdriving or accidental short-
ing of the output terminals."

"The unit sells for $395... For those who
can afford it, however, | think it is worth
every cent of its cost."”

*Julian D, Hirsch, co-airector of
wortd tamous Hirsch-Houck Lab-
oratories, has long been recog-
nized as one of the most reliable
and discriminating experts in the
field of audio testing. He was
formerly associated with the
highly respected Audio League,
a testing organizatian known for
its early recognition of significant
new breakthroughs such as
accustic suspension loudspeaker
systems.

AUDIO e

MARCH, 1963

IMPORTANT OFFER Fill out this coupen to receive (1) complete re-
print of Julian Hirsch review; (2) reprint of descriptive article on Acoustech
! published in January, 1963 Audio; (3) Full technical specitications on both
the Acoustecn | and I1 solid state stereo decade control center; (4) Acous-
tech’s new booklet “Why Solid State Amplifiers Can Sound Better”: and
(5) a list of dealers from whom a demonstration can be heard.

TO: ACOUSTECH, INC. DEPT. A-4
139 Main Street, Cambridge 42, Mass.

Name

Address

City
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Fig. 16. Tha remote switchbox to select
various comhbinations of lamps is shown
in front of the amplifier panel.

cord is used, and the slack is taken up by
a tension roller on an arm, spring loaded
to produce the necessary friction.

If the organ is closer than 18-in. to
the sereen, it may be necessary to tilt up
the lower reflectors by about 15-deg.,
and the belts may slip off the drive roll-
ers unless small guide rollers on brackets
are installed.

Another method of running the dises
is by friction drive, similar to many
phono turntables (Fig. 19). A somewhat
larger clock-type motor was available
at 1 rpm, and on this was mounted a
wooden dise turned on the lathe to fit
snugly inside a flat vacuum cleaner belt
about 234-in. in diameter; contact cement
was used to fasten the belt on, and ab-
rasive paper gave “tooth” to the rubber
face. A setserew can be put in the wood
at an angle, or for more positive drive,
another of the halves from an insulated
coupling can be attached. The four
driven wheels are turned of wood on the
lathe, but were first jig-sawed on a pivot-
ing bolt into almost perfect circles, and
at the slow speed operating here, merely
sanding would probably be sufficient.
Well-centered ean lids of approximately
the right size might serve, if there is no
means of making the dises.

The two right dises are mounted
solidly to the panel, and are driven by
rubber friction idler assemblies taken
from old phono turntable drives; but to
reverse the direction of the two left
dises, thus varying the directions of mo-
tions in the various dises, they are driven
directly from the rubber-covered motor
dise. To achieve constant pressure and
good contact even though the discs may
not be accurately centered, the two left
dises are mounted on pivoting arms, in a

manner similar to the tensioning arms
in the other belt-driven panel (Fig. 20).
An aluminum strip about Vg x 34 x 4-in.
long was used for each although ir
brass would be satisfactory. A 3/1@
14-in. hole at one end of each acts as a
pivoting bearing, and with the very|tiny
rotation involved, a machine serew with-
out a straight shank was wused, the
threaded section not seeming to produce
any amount of wear over a period of
time. A tensioning spring is installed in
another small hole near the swinging
end of the arm, and is stretched out to
a screw-post at an appropriate position
so as to bring pressure between the ro-
tating disc and the motor-drive di%c.

The center panel is driven from! an-
other clock motor, a ¥5-rpm unit, which
necessitated speeding up the refleetors
about four times with gears, and causing
much trouble with the resultant strain
upon the small shaft in the cloek motor,
as the gear repeatedly slipped until a
new, larger shaft was turned on the
lathe, and larger bearings installedr—an
emergency operation over a weekend,
not advised for those without full shop
equipment. A simpler solution is to fpro-
cure a 1-to-5-rpm motor and slow it
down with pulleys. ‘

The pulleys used on the center panel
work with a string belt in the manner
similar to the first panel deseribed, with
a small pulley on an idler arm to jtake
up the slack. The large central glass disc
is a surplus lens for an X2A NAN
Beacon, 54-in. in diameter, while the
smaller one is a piece of the lens-like
rippled glass, mounted in a masking disc
of Masonite; both disecs are fastened with
contact cement to thick Masonite wash-
ers and to the 14-in. diameter ball-bear-
ing pulleys mounted on the panel. If
the string belt tends to slip on the pul-
leys, try rubbing it with rosin, or a|dial
cord preparation, or else cover the bot-
tom of the pulley groove with mazking
tape.

Three 7Y-watt lamps are moumted
in small light-shield boxes, made of tin-
can stoek, close beneath the dises and
positioned so that the images seem to
move in different directions—right, |left,
and up for the red, green, and blue.
Since only one lamp is used in each ecir-
cuit, a 3000-ohm 10-watt wire-wound re-

Fig. 17. A back view shows the general layout of reflectors.

26
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Fig. 18. A back view of the gear-box-

driven side shows the small induction
motor used; a rubber-band belt connects

the pulleys. Terminal strips connected
with flexible wires allow the panel to be
hinged.

sistor is inserted in series with each
lamp. The lamps are of course optional;
they are wired to work constantly dur-
ing the music ceycle, and are not switched
about, producing sharp linear patterns
in the lower center of the wall screen.

Another variation of driving the color
wheels is possible by combining parts of
two old phono motor assemblies, using a
gear-driven 78-rpm motor shaft, turned
or ground down to abhout 3/16-in. diam-
eter, operating through an idler wheel
and contacting a 9 or 10-in. rim-driven
turntable. The combination runs at
about 2l5-rpm. By using one large re-
flector disc mounted on the turntable,
but spaced out with long bolts and
spacer tubes to prevent interference
with the friction drive if this is mounted
outside the turntable, the drive becomes
quite simple, although it is likely that
on the small sereen it would seem to ro-
tate about the center. By using the cen-
tral 9-in. section to mount reflectors
with their lamps mounted in front, and
cutting holes in the outer edge of a 16-in.
diameter dise to contain the rippled glass
pieces, with their lamps mounted under-
neath the mounting panel, more variety
is possible. By using an additional small
piece of the rippled lens-glass to project
the images of the disc glasses, the ap-
parent direction of the projected images
of the outer row of lamps will be re-
versed, creating more variety of direc-
tions.

Since there is only one speed for
everything, the only way to vary the
combinations of the patterns here is to
have more lamps, preferably the 7V%-
watt variety, on switches so that their
relative positions may be changed oc-
casionally. Of course, this method of
drive could be used in combination with
the others in a larger installation, possi-
bly behind a large translueent secreen.
If no geared turntable motor is avail-
able, a 78- or 33-rpm rim-drive turntable

(Continued on page 64)
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AR-3 PLAYBACK:
THE FINE ARTS QUARTET AS AUDIENCE

THE FINE ARTS QUARTET has just recorded Beethoven's Quariet in E flat
major, Opus 127 (Concert-Disc CS-235). The musicians are listening to the
first playback, checking its fidelity to the tonal sonority and interpretation
that have brought them rave notices all over the world.

AR speakers are being used for monitors. They were chosen by the Quartet
members themselves because they create a musical carbon copy of the live
performance, free of hi-fi gimmick effects.

AR-3 and AR-2a speakers are often used professionally, but they are designed
primarily for home use. AR-3's are $203 to $225, depending on finish, and
AR-2a's are $109 to $128. A five-year guarantee covers parts, labor, and
reimbursement of any freight to and from the factory.

A catalog and list of AR dealers in your area will be sent on request. We will
also send a brief description of two books on high fidelity published by AR.

A

|
5
g
:

ACOUSTIC RESEARCH, INC., 24 Thorndike Street, Cambridge 41, Massachusetts
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new and unique
Type 8417 output
pentodes with cavity
anode design.

new and unigue
Triode-connected
dual power-pentode
driver stage.

new and unique
Totally resonance-free
ultra-wide-band
output transformers.

new and unique
Oscilloscope-type cathode-
follower input stage with
compensated attenuator.

new and unique

Hinged cover for
rarely used controls
(bias and balance).
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After more than 25 years of serving the
high fidelity perfectionist’s needs, Fisher
still has the same policy on brand-new en-
gineering projects: all-out or not at all.
Nowhere is this uncompromising philoso-
phy more eloquently demonstrated than
in the case of the new Fisher SA-1000
stereo power amplifier.

The SA-1000 represents Fisher's first
entry in the highly specialized class of ex-
tremely high-powered dual-channel basic
amplifiers. There has been no scarcity of
advanced equipment in this heavy-weight
category; excellent high-wattage stereo
power amplifiers of well-known makes
have been available at prices starting in the
$230-t0-$270 range (for factory-wired
kits) and rising all the way up to $648
(for a pair of single-channel models of
very de luxe construction). What does it
mean, then, when Fisher finally decides to
match its own contender against such for-
midable competition and sets the price at
$329.50?

To those who know Fisher, it can mean
only one thing: Fisher has exhaustively
tested. measured and evaluated all these
other power amplifiers in its own labora-
tories and finds the SA-1000 to be dis-
tinctly superior to all of them, regardless
of price. As for the price tag, it happens to
be in the low 300’s rather than the 400's
or 500’s solely as a result of Fisher’s un-
usually large and technically unmatched
manufacturing facilities, geared for heavy
inital production in anticipation of
demand.

Total Harmonic Distortion at 1 ke: Solid Line
Intermodulation Distortion (60 ¢ps/7 ke, 4:1): Dotted Line

3

K 2 306 40 %0 G 80 30 00
RES POWER OUTPUT (WATTS, RuS}

The Fisher SA-1000 is a challenge to the
severest critics and most discriminating
judges of professional sound reproducing
equipment, both as to specifications and
listening quality. Its music power rating is
150 watts IHFM Standard, with both
channels driven. The RMS power rating.
again with both channels driven, is 130
watts (65 watts per channel). However, as
a glance at the intermodulation curve will
show, each channel will deliver 80 watts
at 0.5% IM distortion, thus indicating the
extreme conservativeness of the official
rating.

The output stage of the SA-1000 is engi-

Introducing the 150-watt
SA-1000 stereo power
amplifier...by a maker who
needs no introduction.

neered around the newly developed 8417
beam power pentodes, never before used
in any electronic device. Designed speci-
fically for use in this amplifier, the 8417
offers extreme linearity, resulting in
greatly reduced distortion, and has unusu-
ally low drive-voltage requirements, per-
mitting the previous stages to ‘coast’ at
their lowest possible distortion levels. The
unique cavity anode design of the 8417 is
an important factor of its superior per-
formance characteristics.

Frequency Response (0 db =— 4 watts)
Subsonic Filter: Dotted Line

| e — =

T3 s e
FREGUENCY

Each pair of 8417’s in the SA-1000
drives a giant output transformer via plate-
cathode coupling — a modified and im-
proved ‘ultra-linear’ configuration that
provides 12 db of the most desirable and
stable type of negative feedback in the out-
put stage. The custom-wound output trans-
formers are unlike all others in that their
response rolls off below 5 cps and above
200 kc without the slightest peaks or dips.
(See the frequency response curve.) This
results in exceptional stability and superb
square wave reproduction.

The driver stage, too, is entirely novel.
A triode-connected 6UHS8/ELL80 dual
power pentode circuit developed by Fisher
engineers is capable of delivering 40%
more drive to the output stage than is re-
quired — and at a remarkably low imped-
ance. The result is very low distortion, the
fastest possible recovery time, great stabil-
ity and hence outstanding transient
response.

For the pre-driver and phase inverter
stage, an ECC83/12AX7 dual triode is
used in a DC-coupled cathodyne configu-
ration characterized by extremely low dis-
tortion and phase shift. A feedback loop
from the output transformer secondary to
the pre-driver cathode provides 17 db of
distortion-reducing feedback.

The input stage of the SA-1000 is of
a type widely used in laboratory oscillo-
scopes but never before in high-fidelity
amplifiers. A compensated input attenu-
ator in conjunction with a cathode-
follower circuit permits adjustment of the
input signal from 0 db to — 12 db in
closely calibrated 3 db steps without the
slightest effect on input impedance and fre-

quency response. This feature in effect
provides five different input sensitivities,
ranging from 0.7 to 2.75 volts (for full
rated RMS output), so that the preampli-
fier volume control can be operated strictly
within its optimum range.

A switchable subsonic filter has also
been designed into the input stage, in
keeping with the widely held engineering
opinion that, for the majority of practical
applications, response should be flat down
to 20 cps only and then fall off as rapidly
as possible. (See dotted part of frequency
response curve.)

The power supply of the SA-1000 is one
of the most elaborate ever used in a stereo
power amplifier. Regulation and filtering
are of the highest order and all silicon di-
odes as well as filter capacitors are most
conservatively operated.

Bias and balance are readily adjustable
on each channel by means of the built-in
laboratory-type calibration meter, but the
controls for these rarely needed adjust-
ments are ingeniously concealed behind an
attractive hinged cover — another Fisher
exclusive.

Total Harmonic Distortion (One Channel) at 65 watts RMS

(Note that from 20 cps to 10 ke distortion does not rise
above Y4 % even at maximum rated power.)
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These are the most important facts and
figures. You cannot fully evaluate the
Fisher SA-1000, however, simply by read-
ing about it. A comparative listening test
at your dealer is an absolute must in this
case. Then you will know that, even in
this exalted category, not all power ampli-
fiers sound exactly alike —and that the most
flawless of them all costs only $329.50.*

40 00 200 IXC  4KC  joRC TOKC

»
o

FREE! $1.00 VALUE! in 2
The new 1963 edition of The E}ﬁ,%};‘o}}
Fisher Handbook. a lavishly

illustrated 40-page reference

guide. idea book and compo-

nent catalogue for custom .

stereo installations.

FISHER RADIO CORPORATION
21-29 44th Drive, lLong Island City 1, N. Y.
Please send free 40-page handbook, plus de-

tailed brochure on the Fisher SA-1000 Stereo
Power Amplifier.

bt sy e s

Name
Address

Zone__ State

» SLIGHTLY HIGHER IN THE FAR WEST. EXPORT: FISHER RADIO INTERNATIONAL, INC., LONG ISLAND CITY 1, N.¥, CANADA: TRI-TEL ASSOCIATES, LTD., WILLOWDALE, ONT.
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HERMAN BURSTEIN*

(Note: To facilitate a prompt reply,
please enclose a stamped, self-addressed
envelope with your question.)

Recording FM

Q. 4 short time ago I purchased a ****
tape recorder. The meager information
contained in the manual accompanying this
machine states that there is a radio/phono
input for recording directly from an FM
tuner and/or phono output. However, the
output from the “tape out” jack of my
audio preamp is not high emough to drive
the tape recorder when the preamp s
driven by my FM tuner or magnetic
pickup. The only signal that will drive the
recorder is that from another tuner pro-
ducing 1.5 volts. I wrote to the manufac-
turer of the tape recorder, and he advised
that I take it to an official service station,
which in turn informed me that the ma-
chine checked out o.k. but that since the
radio/phono input is fed to one half of an
ECLS82 they couldn’t see how it could be
expected to drive the record head with the
level of signal delivered by most FM tun-
ers and preamps around today. PROB-
LEM: How can I make good recordings
from F3[ broadcasts without having to
take the signal from the speaker output
of my amplifier and thereby include the
estra circuit noise and distortion?

A. From the information you have given
me I cannot tell whether it is your audio
preamp or the **** tape recorder that is
at fault. A properly designed tape recorder
should be able to reach full recording level
on high-level input when the source is 0.5
volt or greater; many tape recorders can
do so on inputs of 0.25 volt or less. Full
recording level is that which produces 3
per cent harmonie distortion at 400 eps.
Did the official service station inform you
exactly how mueh voltage is required for
full recording level?

If appreciably more than 0.5 volt is
needed to drive the tape recorder, this sug-
gests a defective recording stage. If the
service station can't get your machine to
record properly on a signal of this level, I
suggest that vou again contact the manu-
facturer or possibly your dealer.

There is a possibility that the reeord
level indicator is incorrectly calibrated, so
that you think vou aren’t reaching full re-
cording level although actually you are.
Did the service station check this possi-
bility ¢

If your audio preamp is at fault because
it delivers less than 0.5 volt to the tape
recorder, it might he possible to connect
its tape output jack to a later point in
the ecireuit, where gain is higher.

Whether it is the audio preamp or the

* 280 Twin Lane E., MWantagh, N. Y.
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tape recorder that is at fault, it may be
feasible to make a simple modification of
the tape recorder so that a relatively small
high-level signal ean drive it. You state
that the radio/phono input goes to ore half
of an ECL82. I cannot find a listing of
this tube but perhaps you can substitute
a higher-gain tube. If you ean’t substitute,
it may be feasible to conneet the radio/
phono input jack to the tube to which the
low-level (mierophone) input is connected.
To avoid overloading this tube, the radio/
phono signal would have to go through
a voltage divider. To keep the low-level
and ligh level input sources from affecting
each other, it may be feasible to connect
the radio/phono input jack to the cathode
of the tube instead of the grid.

Bulk Tape Eraser

Q. I now own a **** tape recorder.
Soon after I purchased it, a friend demon.-
started the merits of a bulk tape eraser.
These bulk erasers are handy gadgets which
are both useful and expensive. Would you
possibly know of any method to build one?

A. You can construet your own  bulk
eraser, provided that you ecan obtain an
old power transformer such as is found
in an audio power amplifier, TV sét, or
transformer-operated radio. You may be
able to get one from a dealer in surplus
electronic merchandise, or from someone
who deals in used electronie equipmenﬁ. The
cost should be well under five dollars, ops-
sibly as little as a dollar or two. The trans-
former primary winding must be intact,
and none of the other windings may be
shorted, although it does not matter if any
of the latter are open.

The procedure is as follows: Eisas-
semble the transformer by removing the
nuts and bolts and ease. Remove the
E-shaped and I-shaped plates from the
transformer core, and reinsert only the E-
plates so that they all faece in the jsame
direction. Reassemble the transformer ex-
cept for the case. Attach several fe‘th of
lamp eord, terminating in a plug for the
power socket, to the leads of the primary
winding. Be sure that you are able to
identify the primary leads before you be-
gin construetion; usually, but not al)ﬁ;ays,
they are black. (Perhaps I had better ex-
plain that the primary leads of a traus-
former are those which are meant to be con-
nected to the power line.) Snip all pther
windings and tape them carefully so|that
they will not make contaet with each cther.
Wind the bulk eraser, which is what you
now have, with frietion or rubber tape in
order to protect the core and windings.

When you connect the plug to the house
socket, your bulk eraser will produce a
very powerful magnetic field, enou b to
thoroughly erase a reel of tape brought
within an inch or so. (It may be a good
idea to remove your wristwateh.) Erase

WWW amercaaradioRietery com

tape by bringing the reel into immediate
contact with the bulk eraser and then re-
moving it slowly, meanwhile moving the
reel in eireulation fashion. Do not shut off
the bulk eraser until the tape has been re-
moved several feet. The eraser should not
be operated for more than one minute at
a time, heeause it heats up rapidly. How-
ever, within that minute you ean erase
several reels of tape, if need be. This bulk
eraser is not suited for production line
work, but is quite suitable for home use.

A Level Problem

Q. I have some difficulty in getling my
stereo system to record, and I would ap-
preciate any advice you can give me. I
have a **** gstereo recorder comnected to
a xxxx stereo preamp for recording and
playback. All of my stereo recordings show
a noticeable loss of high frequencies and
a small amount of distortion. I have found
that this is due to having several resistors
connected to the output of the preamp cir-
cuit to limit the voltage since the tape re-
corder’s minimum signal requirements are
2 mv on input I and 400 mv on input 2.
The preamp supplies a voltage which is too
high for input 1 and too low for input 2
of the tape machine. Could you provide
any suggestions for limiting the output
voltage from the preamp and yet retain
a well modulated signal without any dis-
tortion?

A. Before I could attempt to answer your
questions with confidence, I would have to
know the following: 1. Do you have iden-
tieal trouble on both channels of the tape
recorder? 2. Are you presently feeding a
signal into input 1 or input 2% 3. What is
the exaet nature of the resistor network
connected to the preamp output? What is
the circuit of the preamp output? 4. How
long a cable is there between the preamp
output and the tape recorder input?

Without this information I ean only
hazard the following thoughts. Distortion
may be due to overloading of one or more
early stages of the tape recorder. If one
of these stages contains treble emphasis,
there may be eclipping of the treble fre-
quencies, resulting in ultimate loss of
treble response. Distortion may be taking
place in the preamp due to excessive load-
ing of the preamp output by the voltage
divider network. Depending on the nature
and values of the voltage divider, these
values together with cable capacitance
could produee treble loss.

VU Meter vs. Eye-Tube

Sir:

In the March “Tape Guides” Mr. Bur-
stein underrated the advantages of a VU
meter over the eye-tube volume indieator.
The fact that the eye-tube responds to
strong, brief signals is not an advantage.
Aectually, these indications ean be quite
misleading. The eye-tube responds linearly
to the applied voltage, and therefore does
not give a true indieation of what will be
heard when playing the tape. The VU
meter, on the other hand, responds loga-
rithmieally and consequently gives a much
more useful indieation of volume.

BERNARD P. ALLEN,
115-90 224th Street
Cambria Heights, N. Y.

The Address of Perfection

Q. What is the address of the Perfection
Miea Co. (they make Co-netic shields)?

A. 1322 N. Elston Avenue, Chicago 22,
Illinois. p:
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STERILCORDER 777S-4: ALL-TRANSISTORIZED, WITH THE REVOLUTIONARY SONY ELECTRO BI-LATERAL HEAD*

The perfect integration of superior performance specifications and
operational ease. For lome or studio use, the new Sony Sterecorder
%7754 is the finest 4 track professional tape recorder value on the
market today. An outstanding array of features includes all-transis-
torized modular-type circuitry, three molors, the exclusive eleciro
bi-lateral head, tape and source monitoring, sound on sound, illumi-
nated 37 V.U. meters. Sony’s solenoid controls (feather touch
switching of tape motion in hoth the instrument and the remote

Complete with portable case and remote control unit: $595.

*#A Sany exclusive, the patented Electro Bi-lateral Head enables 2
track stereo and monophonic pl ck as well as  track playback.

For literature or name of nearest dealer write Superscope, Inc.,
Dept. 7, Sun Valley, California.

~ P B PE iThe Tapeway to Stereo

i . P ey B o5 RIS B gy 5

control unit) provide an unsurpussed ease of operation. All Sony Sterecorders are Multiplex Ready! In New York visit the Sony Fifth Avenue Salon, 585 Fifth Avenue

AUDIO @ APRIL, 1963
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A 78-rpm Stereo Record

ALLAN R. KESKINEN*

Oscilloscopic display of important characteristics per-
mit instantaneous evaluation of a stereo cartridge.

HE ESSENTIAL CHARACTERISTICS for

which a stereo cartridge must be ex-

amined are: Output level, channel
balance, electrical phasing, erosstalk at
1000 cps, frequency response, and track-
ing ability at a given stylus foree. The
recording I will describe provides the
user with these measurements in a visual
as well as quantitative form.

The Record Design

In the preparation of this record, the
78.26-rpm standard record speed was
chosen in order to reduce stylus-tracing-
geometry and wavelength effects. The ve-
sulting long wavelengths, and the large
groove size used, reduce tracing distor-
tion to a mininum and extend record life.
The bottom of the groove has a radius of
approximately 0.0002 in, permitting use
of styli as small as 0.0005 in. without
danger of “bottoming.”

The recording material has 10 bands
arranged to permit rapid evaluation of
cartridge characteristics. The time dura-
tion of each band is ample to permit ae-
curate observation on each respective
hand. Bands 1, 2, and 3, as well as hands
4 to 9, are cut with a lead groove from
band to band to permit continuous oper-
ation through these sections if desired.

Instrumentation and Circuitry

The 1nstrumentation and eireuitry used
are important for rapid and acecurate
evaluation of the results available from
the record.

* Chief Engineer, Elect. Div., The Astatic
Corp., Conneaut, Ohio.

200 pf
/4 = N
\
FROM
AMPLITUDE- = TO VIVM
RESPONSIVE ~ AND/OR
CARTRIDGE SCOPE

- o

Fig. 1. Differentiating circuit.
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CARTRIDGE
TERMINALS

.,”_!

3

R

TONE ARM AND
TURNTABLE GROUND
1 MEG

470k

SCOPE

Iy

VIVM

HIGH LEVEL
CRCUIT

SCOPE

1 R

L

LOW LEVEL
CIRCUIT

Fig. 2. Switching circuit.

This test record was recorded at a con-
stant peak velocity throughout each hand.
The output of an ideal velocity-respon-
sive cartridge should be eonstant through-
out each band. The output of an ampli-
tude-responsive cartridge should fall at
the rate of 6 dh/octave with increasing
frequency. In order to produee a ron-
stant voltage throughout each hand iith
an amplitude-responsive cartridge, it is
necessary to differentiate the outpul. A
tvpical cireult is shown in Fig. 1. A valu-
able feature of the differentiating eiveuit
is its diserimination against low frequen-
cies. This characteristic is used with the
amplitude-responsive eartridge to dis-
eriminate against spurious low-frequency
effeets sueh as turntable rumble and tone-
arm resonance. This diserimination per-
mits low-voltage high-frequency measure-
ments, such as are required for measuring
interchannel erosstalk, without “mask-
ing” due to the spurious low-frequency
effects.

When testing velocity-responsive cart-
ridges, the cartridge should be terminated
in its recommended load for all tests.
‘When testing amplitude-responsive cart-
ridges, the manufacturers’ specified load
resistor (usually one megohm) should be
used for output-voltage, channel-balance,
and electrical phasing measurements. All

WWW ammerceanadioRistery com

other tests provided on this record, when
testing amplitude-responsive ecartridges,
should he made without the load resistor
but with a differentiating cireuit.

In order to use this record most effee-
tively for very rapid evaluation, in a eir-
cuit such as shown in Fig. 2, it is recom-
mended that two vacuum-tube voltmeters
and two oscilloscopes be used. This ar-

Fig. 3. Frequency-response envelope: (A)
of a typical cartridge; (B) showing re-
duced high-frequency response.
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the three-way system with two 12” speakers—plus!

From the first moment of its appearance, the Classic Mark Il
won instant and unanimous acclaim as the most exciting
new instrument in the world of music reproduction. Its
range, its presence, its spaciousness and dimension are
truly outstanding, even when compared with the so-called
“world’s bests.” Its reputation, however, posed this immedi-
ate challenge: Could University now crea:e a speaker sys-
tem with the essential qualities of the Mark II, but in a
more compact size...and at a more moderate price? Could
University now bring the pleasure of uncompromising big
system high fidelity to a broader range ¢f music lovers?
The challenge has been answered with the new Classic
Dual-12, created by a totally new approach to the design

of speaker systems. Instead of the conventional 3-speaker
arrangement, University's Dual-12 incorporates two 12”7
speakers...plus the Sphericon Super Tweeter! One 127
speaker is a woofer specifically designed for optimum re-
production of the ultra-low frequencies (down to 25 cps);
the other, a woofer/mid-range, reinforces the woofzr, re-
moves the peaks and valleys that cause harsh, sirident
sounds in ordinary systems and provides flawless mid-range
performance. The renowned Sphericon is included to as-
sure silky, transparent highs soaring effortlessly up to
40,000 cps! Power Requirements: 10 watts. Size: 233/4" x
31" x15%2". Oiled walnut finish. $229.95 Hear it at your
hi-fi dealer, or write:Sesk R-4,

'UNIVERSITY
LOUDSPEAKERS

80 SOUTH KENSICO AVE., WHITE PLAINS, N.Y.
A Division of Ling-Temco-Vought, Inc.

- WWW._ akhrerieaniadiahistary com
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Fig. 4. Frequency-response envelope with
high-frequency mistracking.

rangement permits maximum utility with
a minimum of range switehing. The in-
struments in the “Iligh-Level Cireuit”
are switched to the ranges used for nor-
nual output levels. The instruments in the
“Low-Level Cireait” are switehed to
ranges appropriate for measnrement of
crosstalk voltages.

In the cirenit of Fig. 2, SW, is used
to provide the cartridge terminal selec-
tion for the particular measurements
available from various bands. Position 1
connects the right-channel eartridge ter-
minals to the “IHigh-Level Cirenit” vae-
uwmn-tube voltmeter and oscilloscope. The
left-channel terminals are eonnected to
the “Low-Level Cireuit.,” Position 2
connects the left-channel terminals to the
“Iigh-Level Cireuits” and the right-
channel terminals to the “Low-Level Cir-
cuits.” Position 3 eonnects both channels
in parallel to the “High-Level Circuits.”
SV, is used to provide the selection be-
tween load and differentiating eirenit
along with switehing instrumentation to
the particular eireuit seleeted. Position 1
conneets the differentiating eireuit to the
cartridge terminals. The instrumentation
is connected to this ecirenit output. Posi-
tion 2 conneets the recommended load
resistance to the cartridge terminals and

the “High-Level” instrumentation seross
this load resistance.

Application Theory and Practice

Band 1 is a lateral 1000-¢ps recording
at 7 em/see. The groove modulation is
parallel to the surface of the dise. A re-
cording nade at 7 em/see in the lateral
direction results in each wall of the
groove heing modulated 5 em/see perpen-
dicular to each of the respective 45-deg.
groove wall directions. The result from
this accurately cut groove is a well hal-
anced stereo signal with the sum (L + R)
ouly components. The output mea#ured
from each steveo channel is the output of
a d em/sec stereo channel. The I and R
components are not only balanced in
amplitude but are accurately in phase.

phase mechanieally, operating SW, to
position 3 to parallel the two outputs, re-
sults in approximately normal output for
electrically “in phase” signals. “Out of
phase” connection results in voltage ean-
cellation and is indicated by a greatly
reduced output level.

Band 2 is a right-channel-only 45-deg.
stereo recording at 5 em/sec with left-
channel residual (erosstalk) more than
35-db below the recorded channel.

Band 3 is a left-channel-only 45-deg.
stereo recording at 5 em/see with right-
channel residual (crosstalk) more than
35-db below the recorded channel.

Bands 2 and 3 provide the respective
output-level information and also permit
crosstalk measurements. Velocity-respon-
sive cartridges may be measured with

— | 4n =
- e e =+ § B~ § r‘- - 7/16'"‘% o 3/8" fe- |
| : |
w b el el del |
i | |
| ! | L '
I l l I l | 78 rem
KILOCYCLES 10 3 15
2 7 9 12 14

10 CM/SEC

Fig. 6. Frequency calibration chart.

Assuming the eirenitry of Fig. 2 1s
used to test a stereo eartridge on Band 1,
S, should be in position 2 to terminate
the cartridge in its recommended load.
Switehing STV, between positions 1 and
2 alternately conneets left- and right-
channel terminals to the “High-Iievel
Cireuit” to measure left- and right-
channel outputs for level and channel
balance. Sinee the two channels are in

+3db

+1db

REF

-1db

~3db

-3db

-1db

REF

1db

+3db

Fig. 5. Amplitude calibration chart.
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the recommended load resistor but eross-
talk of amplitude-vesponsive cartridges
shonld he measured with the differentiat-
ing cireuit conneeted (SW, in position 1)
to reduce the effect of low-frequency dis-
turbanees “masking” the crosstalk volt-
meter readings. SW, position 1 on Band
2 permits reading right-channel ontput
on the “High-Level Ciremit” and cross-
talk on the “Low-Level Cirenit.” Sim-
ilarly, on Band 3, SW, position 2 permits
reading left-channel output on the
“ITigh-Level Circuit” and erosstalk on the
“Low-Level Cireuit.” In each instance the
ratio of the “High-Level" voltmeter indi-
cation to that of the “Low-Level” volt-
meter, expressed in decibels, is the cross-
talk ratio. On both Bands 2 and 3 oseil-
loscopic observation of the voltages be-
ing measured is an aid in identifying the
nature of the “Low-Level” signal being
measured. Kxperience will enable the
tester to identify actual erosstalk volt-
ages as compared to possible spurious
voltages which may be present.

Band 4 is a laterally-recorded swept-
frequency band 2000 to 15,000 cps, at a
constant 10 em/see. The lateral recording
provides equal outputs on hoth the left
and right chaunels. The constant velocity
provides constant output voltage over the
speetrum with veloecity-responsive cart-
ridges. Use of the differentiating circuit
provides a constant output voltage, over
the spectrum covered, with amplitude-
responsive cartridges. A sharp large-am-
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Who's come up with the best-looking way to label your tapes? AMPEX

We call it Signature Binding. It's an easy-to-
apply decorative binding that comes with every
box of Ampex tape —both the superior 500 series
or the low-cost Irish series. And it doesn’t cost
a penny extra. The binding has the appeararce of
Morocco leather. To label your tapes you s mply
inscribe the title of your recording on the bind-
ing with the gold foil transfer supplied. Then
smooth the binding over the hinged edge of
your tape box and you're on your way to a tape

AUDIO e APRIL, 1963

library with a collector’s look. And with Signature
Binding, you get the most important bonus of
all: the best-sounding tape in the world. Next
time you're at yo_r tape dealer’s, look for the
Ampex tape rack See for yourself the beauty
of Signature Binding. Ampex Corporation, 934
Charter Street, Redwood City, California. The
only company providing recorders, tapes and

core memary devices for every appli- AMPEX

cation. Wo-ldwide sales and service.

35
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Fig. 7. Trace of recorded bands 5 to 9
inclusive.

plitude pulse is provided at the start of
cach sweep (approximately 28-eps repe-
tition rate) to aid oscilloscope synchroni-
zation. Operation of ST, again permits
selection of the channel to he observed
on the oscilloscope. Additional differenti
ation of the synchronizing pulse by
means of a small eapacitor into the ex-
ternal syneh input of some osecilloseopes
is an aid in obtaining synchronization
for stable presentation. Figure 3 is a
photograph of a tvpieal oseilloseopie
presentation.? Deviations from a constant
vertical deflection indicate deviations
from “flat” response. It is important to
note the effect, shown in Fig. 4, of mis-
tracking effects in the higher frequencies.
These effects, visible as a shading in the
high-frequeney portion of the photo-
graph, are due to insufficient stylu
force, worn stylus tip, resonance due to
low compliance, or excessive stylus-tip
mass, and ineorrect damping.
Convenient scales have been prepared
to aid in direct measurements from the
oscilloscope screen. Figure 5 is a ealibra-
tion chart for amplitude measurements.
If the oscillosecope vertical gain is set to
present normal output envelope at the
reference lines, deviations from the refer-
enee lines represent output deviations
from “flat” response as indieated by the
plus and minus ecalibration lines. Figure
6 is a frequeney ecalibration chart when
the oscilloseope horizontal gain is set to
a 4-in. horizontal length. The lower fre-
quencies have not bheen included in the

Fig. 8. Mistracking bands 5 through 9.
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swept range because the record wis de-
signed for measurement of cariridge
charaeteristiecs. In the low-frequency,
range, the effect of cartridge character-
isties is ecompletely dependent upon |char-
acteristies of associated equipment| such
as the tone arm. The high-frequency dis-
play provided by Band 4 compares cart-
ridge characteristies which are meaning-
ful in terms of frequency response and
high-frequency mistracking effects due to
insufficient stylus foree, defective stylus
tips, excessive stylus-tip mass, low  com-
pliance, mechanical non-linearities| and
improper damping materials.

Bands 5 to 9, inclusive, are eombined
400 and 4000-cps lateral recording| with
the 4000 eps recorded 12 db below the
400-eps level at various peak veloéities,
Band 5 is 25 em/see, Band 6 is| 17.7
em/sec, Band 7 is 12.5 em/sec, Band 8 is
8.8 emn/see, and Band 9 is 6.25 e /sec.

|
Fig. 9. Cutting
lathe showing
tilted cutting head.

Fach band is a recording similar tb the
combined signal for intermodulation dis-
tortion measurement. Figure 7 is ap os-
cilloscopice trace showing the nature of
the recorded signals. Use of the differ-
entiating eircuit with an amplitude-re-
sponsive cartridge maintains the proper
ratio hetween the 400- and 4000-eps veloe-
itles. Failure to track will appear at the
maximum aeceeleration position on the re-
corded pattern. This method is very| sen-
sitive in displayving mistracking effeets.
A cartridge which tracks well on one
band but does not track in the next higher
acceleration band produces a readily ob-
served display on the oscilloscope. Figure
8 is an oscilloscopic presentation showing
mistracking effects. This closelv follows
the method deseribed by II. E. Rbys3
The veloeities specified are the resulting
peaks of the combined 400- and 4000-eps
sine waves with the 4000 e¢ps 12 db helow
the 400-cps level. The combined signal
can be used with intermodulation distor-
tion meters for measurement of ifiter-
modulation distortion. The oscilloscope
presentation clearly indicates the ddgree
of mistracking at any partiecular stylus
foree at any of the recorded velocitirs.

This test is based on performanee of
the cartridge under test in the portion of
the frequeney speetrum where recorded
amplitudes (and velocities) of groove
modulation are the greatest that may he
encountered (due to space limitation he-
tween grooves). It combines the cffects
of compliance as nicasured by the method
described by B. B. Bauer* with effeets of
dynamie mass at the stylus tip at high
accelerations.

Band 10 is a 1000-¢ps lateral recording
at 3.5 em/see. This recording level has
long heen used as a reference standard in
lateral recording.

Figure 9 is a photograph showing the
record-cutting lathe with a tilted eutting
head used to produce the master dise with
only one channel of a 45-deg. stereo test
signal. This method of cutting the groove
provided a means of carefully adjusting
the modulation angle to result in a mini-

mum recorded modulation on the unmod-
ulated groove wall for crosstalk measure-
ment purposes. Z

NOTES

1Presented at the 14th Annual Conven-
tion of the Audio Enginecring Society.

2 Johnson, W. R.; “Analyzing sweep-fre-
quency transeriptions,” AUDIO ENGINEER-
ING, Oct. 1947 pp. 18-19.

2 Roys, H. E.; “Analysis of tracing dis-
tortion by two-frequeney method,” R.C.4.
Review; June 1949; pp. 254-269.

4+ Bauer, B. B, “Measurement of mechan-
ical compliance and damping of phono-
graph pickups,” J. Acous. Soc. Am., March
1947 ; pp. 319-321.

Fig. 10. Detail of tilted cutting head.
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...a straight wire with gain. “A major
breakthrough in the application of semi-conductors to high-
fidelity sound...Citation A hiterally has flat response to beyond
1,000,000 cycles and distortion that 1s non-measurable... Superb re-
sponse characteristics not matched by any known preamplifier...
A unat that should meet the demands of the most critical listener
and audio perfectionist... [t suggests that...a sound path could
be set wp that approaches the classic goal of amplifier design

... a‘straight wire with gain’.” ==

EQUIPMENT REPORT — HIGH FIDELITY MAGAZINE

I
pr

»r the full text of the High Fidelity re- h
wt. write Dept. A-4. Citation Division, arman m
Harman-Kardon, Inc Plainview, N Y _
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Sound Reinforcement at

Philharmonic Hall

DAVID SASLAW

An up-to-date example of sound system design for the concert hall, and
a well developed application of the loudspeaker cluster design concept.

uch ado has been made of the
M acousties of Philharmoniec Hall

but nothing has been said about
the sound reinforcement system. Per-
haps this is a mute testimonial to the
excellence of the design—mnobody has
noticed it!

Naturally it is an oversimplification
to take absence of negative reaction as
a positive virtue. On the other hand, the
pointed eritical eomments ahout other
design areas of the Hall would lead one
to suspect that eomment would have heen
made 1if there had been even the slichtest
observahle fault.

Purpose of the System

The term “sound reinforeement” is
rather ambiguous—it doesn’t really spe-
eify what sounds are to he reinforced.
We are not trving to be facetious—
rather we are leading to the fact that
the reinforcement system at Philhar-
monic Hall 1s required to fulfill several
funetions other than “public address.”
Precisely, the system is required to:

1. Provide speech reinforcement so
that a person talking on stage can he
heard clearly at any seat.

2. Provide reinforcement for small
musie groups or soloists as required.

3. Permit recording or broadecastin;
while providing sound reinforcement.

4. Provide monophonic playhack of
recorded material including motion pic-
ture sound.

%59 o

5 Three |
sound-transparent
panels

'LThree sound-transparent panels

Motorized canopy — 1

Fig. 2. Close-up view of the loudspeaker cluster showing location relative to the
motorized stage “clouds.” (Drawing from “Music, Acoustics, and Architecture,” by
L. Beranek.)

5. Provide loudspeaker coverage, in
various specified places, of activities tak-
ing place within the Hall.

That’s hoth a tall order and a stringe-
sounding one. The strangeness comes

Fig. 1. Side view of Philharmonic Hall showing location of “clouds’” and loudspeaker
cluster. Note the sound room located above the clouds in the rear of the Hall. (Draw-
ing from “Music, Acoystics, and Architecture,” by L. Beranek.)

38

from the requirement to reinforce some
types of musiecal performance in 2 con-
cert hall. This highlights the faet that
some types of instruments, or ecombina-
tions, project better when amplified (in
a hall as large as this one). But project-
ing musie requires that the system be
relatively wide range with low distor-
tion; as opposed to speech reinforece-
ment which has the goal of improved
intelligibility, usually aececomplished with
a narrower bandwidth. That’s where the
tall part comes in; making a system
to satisfy both requirements, and well.

Multiple-Function Solution

At the input side of the system the
way this problem was handled at Phil-
harmonic Hall was to voll off the fre-
quencies below 300 eps by means of a
filter for the speech function, and use
high-quality condenser mierophones for
the musie reinforcement and reeording
funetions. Recognizably, this is a time-

AUDIO e APRIL, 1963
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JBL PRESENTS THE SOLID STATF ENERGIZER/TRANSDUCER

With the Energizer/Transducer, JBL brings you another giant stride closer to perfect audio realism. Now you
can have a JBL precision transducer with its own built-in power mate. By engineering the transducers, power
source, and enclosure as an indivisible entity, the designers have complete control over every facet of the reproduc-
tion system. They have discretion over any band of frequencies, can govern the size and shape of a single cycle if
they sowill. Consequently, in the JBL Energizer/Transducer the amplified signal is precisely tailored to the require-
ments of the entire system. The music you hear is the most exact replica of the original performance yet achieved.
Built entirely of solid state devices, the energizer is devoid of microphonics, produces negligible heat, and there-
fore can be mounted within the acoustical enclosure. Due to their tight electrical and mechanical coupling, JBL
transducers reproduce the steepest musical wave fronts with an accuracy, alacrity, and facility that is unique among
loudspeakers. The energizer has the ability to amplify square waves perfectly. The combination of these two
features results in system transient response that has never been equalled. Hum is extinguished. Distortion in
any form approaches the vanishing point. Frequency response is ftat. Sound pressure reserves are available that
you will never use even in your most avid listening sessions. Initially, JBL self-powered loudspeakers are offered in
E/T Olympus, E/T Apollo, and E/T Lancer 66 models. Telephone the JBL Franchised Audio Specialist in your
community; arrange for a protracted audition. be sure to compare what you hear with conventional loudspeaker
and amplifier systems. Write for complete information.

JAMES B. LANSING SOUND, INC.. LOS ANGELES 39, CALIFORNIA

AUDIO e APRIL, 1963 39
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in your aria?

...then “bargain’’ recording tape’s no bargain!

Trouble with cheap tape with an unknown name
is simply this: You can’t se¢ much difference between it and
fine-quality tape. But you sure /ear the difference when tiny
imperfections are magniticd into shattered sound . . . a danger
greater than ever with today’s four-track stereo, where each
track of recording takes less than a quarter of the tape’s width.

Surest way to record sound crystal clear, enjoy
maximum performance from your equipment is
to rely on “ScoTcH” BRAND Recording Tapes.
They are required by 3M to pass more than 100
quality tests to ensure inch-after-inch uniformity.
Result: identical recording characteristics—{ull
frequency sensitivity, wide dynamic range—

throughout cach reel, reel after reel.

AUDIO e APRIL, 1963

High potency oxides in “Scotcu” Recording Tapes make
possible thinner, more flexible coatings that assure intimate
head-to-tape contact for sharp resolution. Exclusive Silicone
fubrication that lasts the life of the tape assures smooth tape
travel. It protects against recorder head wear, extends tape life.
So for genuine “money’s worth” in performance, step up to

the tape professionals prefer: ““SCOTCH™ BRAND.

On SCOTCH® BRAND Recording Tape,
you hear it crystal clear!

'SCOTCH'* AND THE PLAID DESIGN ARE REGISTERED TRADEMARKS OF MINNESOTA
MINING & MANUFACTURING CO., ST. PAUL 19, MINN. EXPORT: 99 PARK AVE., NEW YORK.
CANADA: LONDON, ONTARIO 1963, Im

Magnetic Products Division Bm
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Another Transistorized A. F.
Voltmeter—and How to Use It

C. G. McPROUD

Many of us build devices just for the joy of building, but this instrument is practical and mod-
ernizes a popular meter of some years ago. Suggestions for the use of the meter for several
types of measurements are given in a form which uses a minimum of other instruments.

HEN WE FIRST READ the Schotz

article starting on page 19 of

this issue, we were strongly
tempted to order the parts immediately
to build oue, since (1) we are a con-
firmed experimenter, and (2) we recog-
nize the advantages of a transistorized
mstrument. A little further thinking,
however, led ns along another track,
signalled hy the existence in our equip-
ment archives of a venerable Ileathkit
AV-1 af. voltmeter, and by the further
urge not to spend any money unneces-
sarily until after April 15.

The AV-1 was the earliest ITeathkit
a.f. voltmeter to appear on the market—
we have long sinee gradnated to the
IM-21, whieh is a much more stahle and
aceurate instrument, and in addition we
use the old, and discontinued, motorized
Knightkit a.f. voltmeter, which is our
“standard.” However, inasmuch as the
Schotz instrument required a meter, a
case, multiplier resistors, and a few
similar odds and ends, all of which were
present in the AV-1, we elected to em-

Fig. 1. External view of the Heathkit
AV-1 a.f. voltmeter after modification.
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ploy the ecirenitry of the Schotz unit,
along with the case, meter, resistors, and
the other usable bhits and pieces, and
make another version of the instrument.

To begin with, there are a few minor
differences in the available parts—the
Schotz instrument uses separate seales
for both volts and db, whereas the AV-1
uses a single db secale. This is possible
hecause the AV-1 is based on exactly
10 db difference between secales, result-
ing in voltage scales of 10 and 3.16
units at full scale. Sehotz used full seales
of exactly 10 and exaetly 3, whieh differs
slightly from 10 db per range, and thus
reqnires the separate db scales.

Secondly, we are addicted to the use of
printed ecireuit boards for construection
of this type, even for a single unit, Con-
sequently, we planned a printed ¢irecuit
panel which would attach to the termi-
nals of the meter and to one of the as-
sembly serews of the selector switch.
For the first (and only one constructed,
s¢ far) unit, we laid out the cireuit with
the plastic tape and plastic circles avail-
able from Techniques, Ine. for this
purpose, using a piece of 1/16-in. lami-
nate. After the cireuit was laid out en-
tirely, we etched it in the solution pro-
vided. From experience, we have learned
that the etching operation is speeded np
by heating the solution, and we regularly
use a Pyrex pie plate on top of & con-
ventional gas kitechen stove for the
purpose, heating the solution up to
around 180 deg.

Input Circuit Differences

Because of the differences hetwepen the
seales, the resistances of the input eir-
cuits of the two instruments | differ
slightly. The modified AV-1 input eir-
cnit 1s shown in Iig. 2. The five resistors
marked with an asterisk are already
used m the AV-1; the 1.0-meg resistor
E; can be any l-meg resistor, sinte the
final calibration can be done by selection
of a 3000-ohm resistor for R,, ag long
as some accurate means of calib}ating
is available. One method will be de-
scribed. Becaunse of the change due to
scales, R, is not required.

The AV-1 has an oN-OFF swit:h on

WWW aimerieantadimhistory com

the panel; in addition, there is a large
pilot light fixture on the panel. Thus we
have eliminated the oFF position on the
selector switch, using a switech with
eleven positions, Centralab 1009, hut still
with three decks. Figure 3 shows the rear
view of the modified instrument, with
the printed eireuit panel in place. The
adjustable eapacitor C, mounts, effee-
tively, from the “hot” input terminal to
the strapped section of the switeh cover-
ing the ranges from 3 to 300 volts; O,
and R, mount from this same strapped
seetion to the ground input terminal.
We connected C,, from the cold side
of the on-off switeh to the input ground
terminal, while C; was connected from a
hole provided on the printed eireuit
panel to a soldering lug on the meter-
mounting serew at the opposite corner
of the panel. Another pair of binding
posts and insulators was used for the
output terminals; filing the hole in the
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Fig. 2 Schematic of the input circuit of the

modified AV-1 to show differences be-

tween this model and the over-all sche-
matic on page 22.
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*The finest FM Stereo Tuner
ever built for the home”®

says Martin Gersten, chief engineer of WNCN, The Concert Network

Mr. Gersten talks from experience
—both as an FM broadcaster and as
a high-fidelity authority and enthu-
siast. And in all his experience he
has never heard an FM stereo tuner
that compares with the Pior 780.

at least 30 db channel separation.
Its automatic FM stereo indicator
takes all the guesswork out of
finding stereo broadcasts. And its
flywheel control construction, in
conjunction with its tuning meter,
assures easy, accurate tuning. At
$199.50 (less enclosure), the Priot
780 is the greatest value on the
high-fidelity market today.

The Prror 248B, companion to the
780, is a 74-watt Integrated Stereo
Amplifier with a frequency re-
sponse (= 1 db) of 5-50,000 cps and
only 0.1% harmonic distortion
(IHFM). Given an excellent rating
by HiFi/Stereo Review, the 248B
features outputs for tape and head-
phones, 7 pairs of inputs and a
total of 13 front and back controls
and switches. Price {less enclo-
sure): $269.50.

He first heard the Piror 780 in
September, 1962, at the New York
High Fidelity Show.
He says: ‘“The Concert Network
station in New York City, WNCN,
104.3, was broadcasting music and
interviews with manufacturers and
dealers directly from the Show.We
tried to monitor our station on sev-
eral FM tuners. None of them, in-
cluding the most expensive ones,
could produce a satisfactory sig-
nal, that is, until we walked into
the PiLoT exhibit and tried the 780.
The exceptionally clear, noise-free
signal it produced was a revela-
tion. Subsequent tests convinced
me that this was the finest FM
Stereo tuner ever built for the
home. Today, I use this tuner in
my home and, as far as I am con- _ TH NUMBER ONE SOUND IN TOWN i
!
i

cerned, it is in a class by itself.”

For those who desire the finest
receiver ever built for the home,
there is no substitute for the Prot
746, a 60-watt FM Multiplex-AM
Stereo Receiver which includes
many of the features of the two
units mentioned above, including
8 inputs and 14 controls for com-
plete stereo and monaural flexibil-
ity. Price (less enclosure): $399.50.
For more information, hear them
at your Prior dealer, or write:

The fact that the Piror 780 out-
performs all other tuners is no
accident. Its 4 IF stages and sophis-
ticated circuitry produce an FM
Stereo performance matched only
by professional broadcast monitor
tuners costing hundreds of dollars
more...FM sensitivity: 1.8 uv; har-
monic distortion at 1009% modula-
tion: 0.2%; caplure ratio: 1 db;
selectivity: 44 db. Its unique signal-
sampling Multiplex circuit assures

NY[Ya PILOT RADIO CORPORATION, 37-42 36TH STREET, LONG ISLAND CITY 1, NEW YORK
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panel provided an aeccurate fit for the
insulators. The output terminals were
connected to the printed ecireuit panel
by a length of shielded lead, with the

Fig. 3. Rear iview
of the instrument
showing place-
ment of printed
circuit board and
the bracket for at-
taching to the case.

|

ground terminal connected only to the
shield—and thence to the panel-—and
with 1o other ground connection being
made. We thought that a eapacitor

<

-0 E&

Fig. 4. Full-size diagram of printed circuit board. This may be used directly to make
the board, or as a guide for parts placement on Vector board, if one is used!

44

should be employed between the input
terminal and the first seetion of the
switeh, as shown in Fig. 2, so one was
installed. We were unable to obtain a
1N1512 so we used a IN714, which 1s
also a Zener diode, although of less
power capaeity. We chose Mallory VW-
250 for R,,, and Mallory MLCN16A
for R,,, since the specified tyvpes were
not readily available. We also found that
R,, should be, in our ease, 47,000 ohms
for an indication of “3” on the 3-volt
scale with a new battery. The battery
holder was mounted on Y5-in. standoffs
from the panel.

A number of holes are indicated
simply with letters in Fig. 4, which
is a full-seale drawing of the printed
circuit panel. Their nses ave as follows:

A 14-in. hole for R,

B 34-in. hole for R,

C, D. K& #35 drill, clearance for 3—48
screws to mount the battery holder

F' 15-in. hole for switch assembly
serew. (Check this for the switeh
used)

G lead to “hot” terminal on ON-OFF
switeh

H lead from A of Sw

K lead to C of Sw

L .05 capacitor to input terminal

M lead to B of Sw

N lead to input ground terminal

P lead from B of Sw

The 31.62-ohm resistor at the lower
end of Sw, is connected to the lead from
hole N on its way to input ground
terminal.

In order to attach the front panel to
the ease, a bracket was made of 1/16-in.
aluminum strap Y%%-in. wide. This bracket
attaches to the two lower meter-mount-
ing serews, and passes around the
printed ecireuit hoard abhout Vg-in. less
in depth than the interior measurement
of the case. Two holes on the rear of the
braecket accommodate two sheet-metal
serews from the holes in the ease.

The Printed Circuit Panel

While the printed eireuit panel can be
duplicated in a number of ways, it is
not necessary that such a panel be used.
As in the prototype instrument deseribed
by Schotz, a Veetor circuit hoard ean
be used just as well, along with the
plug-in terminals for the hoard. How-
ever, any photo-engraver ecan make the
printed ecireuit panel from Fig. 4, if
desired—it does not take a printed
circuit speecialist. It will be necessary
to furnish the laminate, however, and to
request that the drawing he “flopped.”
In making printing plates, the photo-
engraver takes a piece of copy whieh
reads correectly left-to-right and turns
out a plate which prints correetly, but
reads haekward. If he “flops” the nega-
tive, however, the resulting plate will

(Continued on page 66)
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CALSTARY

COLUNMN SPEAKERS

CALSTAR Controlled-Angle Lobe-Suppressed Twin-Array
Reproducers are the result of an exhaustive study of
directional sound radiation by Jensen engineers. In a
CALSTAR column, an array of small woofers, covering
the lower frequency range, is combined with a shorter
array of tweeters covering the high frequency range
(where the polar sharpening would otherwise become
severe). Next, the signal distribution to each element is
“tailored” so that the effective array length decreases as
the frequency increases. The final result is a column
design in which the vertical coverage angle is unusually
constant for all frequencies and therefore exceptionally
uniform sound quality and high speech intelligibility are
achieved throughout the audience area. The exact signal
distribution at each frequency provided by the pattern
shaping networks has also been chosen to suppress
unwanted side lobes.

Write for Specification Sheet No. CSP-114.

TECHNICAL SPECIFICATIONS

MODEL 55
10-Element Twin-Array
60°, 30-watt, 8-ohm
Column Speaker

List$133

MODEL 1010 I
20-Element Twin-Array
30°, 60-wWatt, 8-ohm
Column Speaker

List $233

MODEL 55 MODEL 1010 5
8 ohms.. ... .. .nput Impedance. ... .., ... 8 ohms <
30 watts. ... . ..Power Rating!. . .. .. 60 watts
100—10,000 ¢cps... ... .....Frequency Range... ... .. 100—10,000 cps . E|
60° total (+30°)......... ... Vertical Coverage.... ... .. .. 30° total (+15°) ” ]
120° total (+60°). ... . .. .. Horizontal Coverage ... ... . 120° total (+60°) Ny
20db. .. ... .. Lobe Suppression2.. . ... .. .. 20 db T AT M
2000¢cps. ... ... Crossover Frequency....... .. 2000 cps
30"H, 11Y"W, 33%"D............... Dimensions ... ...... ... 567%"H, 111"W, 334"D
Sensitivity Table®
25’ 50’ 100’ Input Power, watts 25’ 50’ 100’
Low
90.0 84.0 78.0 5 94.5 88.5 82.5 T
92.0 86.0 80.0 7.5 96.5 90.5 84.5
93.0 87.0 81.0 10 97.5 91.5 85.5
95.0 89.0 83.0 15 99.5 93.5 87.5
96.0 90.0 84.0 20 100.5 94.5 88.5
98.0 92.0 86.0 30 102.5 96.5 90.5 Paveey
= — — 60 105.5 99.5 93.5 Aray

ABOVE

1. Maximum speech and music level as indicated by VU meter. (Peak power is substantially

higher.)
. Maximum level outside main lobe relative to main lobe intensity.

[FSN)

in 800-1250 cps warble frequency band.

300- 600 CPS
----- — 600-1200 CPS
— ———1200-2400 CPS
----------- 2400-4800 CPS

ra0*

bands.

LOUDSPEAKERS

. Axial free field sound pressure level at listed distance (db above .000204 dynes/sq. cm.)

Simplified block circuit dia-
gram shows how input to each
element is ‘‘shaped’ exactly
as required.

Polar response chart shows
remarkably uniform vertical
coverage angleinall frequency

2000 CP§ 4

INPUT
8.0HMS.

—>—

2000 CPS
CROSSOVER
NETWORK

BELOW
2000 CPS

IRERINRERE

g

PATIERN
D3 [ wrwonss
L d

JENSEN MANUFACTURING COMPANY/DIVISION OF THE MUTER COMPANY/6601 SOUTH LARAMIE AVENUE, CHICAGO 38, ILLINOIS
Canada: Radio Speakers of Canada, Ltd., Toronto - Argentina: UCOA, S.A., Buenos Aires - Mexico: Fapartel, S.A,, Naucalpan, Mex.
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T
S

PROFILE

KENWOOD KW-40 AM-FM
AND FM-STEREO RECEIVER

The Kenwood KW-40 is a complete AM,
FM, and FM-stereo receiving system in-
corporating a 40-watt (20 watts per chan-
nel) stereo amplifier and a control system
adequate to handle inputs from a phono
pickup (magnetic or erystal) or tape pre-
amp, as well as supplying a signal to the
tape recorder. A stereo headplione jack is
located on the front panel to permit moni-
toring of the signal supplied to the tape
recorder or just headphone listening. A
full complement of controls is provided.

Inasmuech as all these functions are lo-
cated on a single chassis, the KW-10
weighs in at a surprising 31 pounds.
Clearly there is a lot of iron in them thar
transformers, whieh is as it should be. It
should be noted, however, that the metal
cover and the ehassis are unusually sturdy.
That doesn't add much to performance but
it does add to protection of the innards.
While we are mentioning the cover, we
should point out that it is finished ex-
tremely well. It seems to have a combina-
tion of smooth baked-on enamel and
“erinkly” paint in two-tone brown. For
looks and feel, it is certainly in the luxury
category. This elegant appearance is con-
tinued on the front panel by a echrome-
edged escutcheon. The only incongruous
elements are the small-appearing slide-rule
dial and tuning meter. Actually the dial
and meter are as large as most but the
relatively large surrounding arca makes
them appear smaller. A minor point.

In operation, the KW-40 haudles well:
Tuning is easy but could be more precise;
controls are eclearly labeled and well
placed; the headphone jack is on the front
panel where it should be. In its price cate-

L e T T et E TR TR R IRRELY SURRRAR L S

gory, the low $200’s, the KW-40 offers a
great deal.

An unusual feature of the KW-40 is its
method of determining the transmission of
an FM-stereo broadeast. It is simplicity
itself. One merely sets the selector sivitch
to the FM Sub position, tunes across the
dial, and when a station is heard, switeh
over to the FM-Stereo position; thaf sta-
tion is broadeasting in stereo! How does
the KW-40 know? Well, in the FM Sub
positioin you are listening to the stereo sub
channel, which means that the station jmust
be Dbroadeasting in stereo. Certainly as
positive and simple a system for detecting
the presence of an FM-stereo broadeast as
any. It is far more positive and simgle in
concept than those systems which indieate
stereo by the presence of the 19,000-eps
pilot signal. Often, these systems are trig-
gered by “noise” or the audio signal ifself.
With the KW-40 systemn, even though noise
is present, one can tell immediately that
there is actually a program being trams-
mitted, too. The cleverest part of this sys-
tem is the startling simplieity by whieh
it is achieved; all they do is ground out
the main (sum) channel so that only the
subehannel (difference) ean get through
if it is present. How’s about that for in-
telligent designing!

Circuit Description

The FM section of the K\V-40 is a rather
straightforward example of tube engipeer-
ing, exemplifying good design practice in
its quality range. Expanding on this, it is
quite obvious that this receiver is intended
to fit a particular category; not the top
but certainly ecloser to the upper lgvels.
For example, the FM front end utilizes
four triodes (aetually two twin-triode
6AQ8/ECC85’s), whieh makes it as ejabo-
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Fig. 1.
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Kenwood KW-40 AM-FM-FM-stereo receiver
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rate as one can find, except for tuners
which cost nearly as much as this whole
receiver. The first r.f. stage is a grounded-
grid amplifier and the other sections are
the usual oscillator and mixer.

Following the front end are two 6BAS6
i.f. amplifiers and two 6ATU6 limiters. The
tuning meter is driven by a signal from
the first limiter.

FM detection is aceomplished by a dis-
eriminator circuit utilizing a 6AL5. From
this point, the signal goes either direetly
to the audio amplifier, with proper de-
emphasis, or to the multiplex decoder, de-
pending upon the selector switeh setting.
The decoder is of the matrixing type
(rather than the time-division type) and
is not unusual in this eategory. It is not
skimpy however, and utilizes four triodes,
a pentode, and four erystal diodes.

The AM seetion is somewhat less elabo-
rate than the FM section. It consists of a
6BA6 r.f. amplifier, which receives the
signal from the ferrite-bar antenna; a
6BEG6 converter; a 6BA6 if., which is also
the first FM i.f. stage; and a erystal diode
detector. Serviceable but not elaborate.

The audio amplifier contains a low-level
phono preamp to amplify the inputs from
either magnetic or erystal eartridges, and
provide RIAA equalization. The erystal in-
put is arranged to handle the output of a
high-quality erystal cartridge and convert
the signal to one appropriate for the mag-
netie input path. Both sections of a 12AX7
are used in this phono preamp-equalizer
section.

All high-level inputs and signals from
the tuners go through the volume control
to one section of a 12AX7 which functions
4s a tone driver. Both sections of another
12AX7 are next used as a driver and phase
splitter. The output stage consists of a
pair of 6BQ5/EL84’s in push-pull connee-
tion. The output tubes are operated with
a plate supply of 350 volts, which is the
reason that this output stage is rated at
20 watts. In many cases, the 6BQ5 is op-
erated with a lower plate voltage, with
resultant lower power output. The output
impedance of the transformer is switch-
able by means of a slide switeh so that
there is onlv one set of lugs for each
speaker, rather than the four commonly
found. One can seleet either 8 or 16 ohms,
although there is a 4-ohm tap on the out-
put transformer. This tap is used only for
matehing headphones. A feedback loop is
used around the output stage, feeding back
voltage from the 16-ohm tap of the output
transformer and returning it to the eathode
of the output driver.

The power supply uses a pair of silicon
diodes in a rectifier circuit for plate sup-
plies, and various windings on the power
transformer for the filament supplies. A
single unfused, but switched, convenience
outlet is provided.

It should be noted that the general con-
struction and quality of components (resis-
tors, eapacitors, and such) is quite high.

Performance

AM sensitivity of the KW-40 is 250
microvolts IHFM and the frequency re-
sponge is within +2 db up to 6000 ecps.
Above this frequency the response rolled
off rather steeply, a mnot too unecommon
situation with AM tuners.

FM sensitivity is 8 microvolts THFA
and the ecapture ratio 4.5 db. The fre-
quency respomse in mono is within +1 db
from 20-20,000 cps while in stereo it is
within + 1.5 db from 50-15,000 cps. Stereo
separation is over 33 db at 1000 eps.

The power output of each amplifier see-
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we'll stack the KW-40 against the best-
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known names in the industry.
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The Kenwood KW-40 combines AM—FM/Stereo tuning,
preamplification and amplification on a single chassis and
gives you the fine performance you expect from the best
separate-component systems. The only way to get greater
command over music is to become a conductor.

The KW-40 is a fully-integrated AM—FM/Stereo receiver
combined with dual-channel 20-watt amplifiers. Its creden-
tials include amazing sensitivity (1.9 mv for 20 db quieting)
and stereo separation of more than 3§ db. An on-off
Automatic Frequency Control heads like a homing pigeon
for the clearest sound in the channel. It has an exclusive
sub-channel circuit that bypasses monophonic FM trans-

o o

.
TREBLE

Even though it costs at least $50 less.

ot o

.
BALARCE

mission to provide positive identification of stereo stations.
An AM circuit and built-in antenna will satisfy any sudden
desire you might have for standard broadcasts.

The KW-40 takes tape. It takes records. Feeling selfish? A
headset jack enables you to enjoy your stereo ail by your-
self. And as much as you will appreciate the sounds you get,
the sounds you don’t hear are important too. The KW-40
DC filament circuit hushes hum. Its high-frequency iilter
scrubs out scratch. its low-frequency filter rubs out rumble.

But the biggest surprise is written on the KW-40 price tag.
$224.95. At least $50 [ess than anything else as good.

| Kenwood

" Kenwood Electronics, Inc. * 212 Fifth Avenue, New York 10, N. Y. = 3700 South Broadway Place, Los Angeles 7, Calif.
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tion is 22 watts at 1000 ¢ps with less than
1 per cent harmonie distortion, with one
seetion being driven at a time. With both
seetions driven, the output is 19.5 watts
at 1000 eps and 1 per ecut distortion. IM
distortion at 20 watts is less thaun 1 per
cent. At normal listening levels (1 watt
output) the frequeney response is within
0.5 db from 20-20,000 cps.

For those who are not interested in en-
gineering specifications, the KW-40 is a
good-sounding  AM-FM-Stereo  receiver
whieh sells for a modest price. It is defi-
nitely worth considering if vou are inter-
ested in an all-in-one unit. D-22

HARMAN-KARDON
CITATION “A” KIT

At the time we reported on the Citation
A in the October, 1962, issue, the kit was
not yet available, but even though it is our
poliey to report on kits only when we have
personally built one und tested it, we made
an exception because the existence of a
high-grade trunsistorized preamplifier-con-
trol unit was of immediate news value. At
that time we had the unit in our possession
less than 48 hours, and we do not feel it is
possible to test anvthing adequately with-
ot living with it for a time. All we eould
do was to measure it thoroughly and to
listen selectively but hrietly.

The kit finally arrived late iu January,
and we promptly dropped everything else
and started work on it. First, let us say

that the instruction book and associated
drawings are exceptionally lueid and accu-
rate. After completing the construetion, we
made one or two minor suggestions which
were not corrections bhut actually only sug-
gestions reiterating some of the cautions
appearing in the introductory wmaterial.
We found only one error in the drawings—
and even then, the written instruetion was
eorrect for the operation.

The construetion project is massive, to
say the least. The frout panel of the com-
Pleted unit ean be seen on page 37, but Fig.
2 shows a rear view of the front panel at the
completion of 24 hours of work—the totul
time required was 29 lhours. There are just
under 800 sepurate iustruction steps, and
many of these consist of several individual
operations. For example, itein 34 on page
28 says: "Slip a %" piece of bluck sleeving
over oie end of a 13%” green shielded wire.
Strip 14" of outer insulation and cut off
shield. Strip 14 ” of inner eonductor and
conneet to SJC-2 (NS). Push sleeving up
to lug. Strip 1” of outer insulation from the
other end, twist and tin shield. Strip 34 of
inner couduetor, tin and leave free.”” Thus
it can be seen that the 800 operations are
really more like 2000.

The assembly involves the preparation of
the power supply section first; then one
proceeds to the wiring of the four tone-con
trol switehes, two equalization switehes, and
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the mode and selector switches. Euch of
these becomes a complete sub-assembly to
be mounted on tihie front pane! later—from
Fig. 3 at 24 hours to a completed amplifier
at 29 indieates that the final assembly goes
very fast.

Since the major part of the wiring con-
sists of assembling the switches, most of
whieh have a large number of resistors and
capacitors on them, along with strapping of
the various contacts, we “invented’ the de-
vice shown in Fig. 3 to make it muep sim-
pler to reach each part of the switches. The
device consists of an ordinary ba/l-and-
socket tripod fitting, which is elamped into
a bench vise. A short U-shaped braecket was
mide with a 3&-in. hole in one side and =
14-in. liole in the other. The tripod serew
goes through the smaller hole, with a %-in.
nut holding the bracket. The switeh is
mounted through the larger hole, anfl held
in place with a nut. With this device the
switeh can be held in praectieally any posi-
tion to facilitate mounting of parts. Un-
fortunately, we did unot imnvent this device
until we reached the last switch.

Petformance

At the outset, we wondered if the “home’
built nnit would perforn as well as tle faec-
tory-built nnit reported on previously—we

Fig. 2. Rear! view
of the front sec-
tion of the “A”
after 24 howrs of
construction time.
Total time re-
quired was 29
hours.

had the idea that in the earlier stages of
production the amplifiers might possibly be
checked espeeially carefully to make sure
that the line was funetioning properly. So
we made another complete set of mensure-
ments—with praetieally identieal results.
Distortion measured exactly the same as the
residual distortion in the generator (.06
per cent) up to 4 volts output, inereasing
to about 0.18 at 6 volts, the maximun out-
put. Hhim and noise measured 72 dh below
I volt on phono with the volume evntrol
set for a 1-volt output and 10 mv input. On
the high level inputs, noise was 86 db below
1 volt with the volume control set for u 0.5-
volt input, and with the volmme control off,

Fig. 4. AR
speed

two-
turntable,
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Fig. 3. Helpful jig devised to simplify the
wiring of the many switches.

the noise measured 100 db helow 1 volt.
Gain of the two e¢hannels was within 2 db,
all curves were within +2 db throughout,
and response on “flat” was within +0.25 db
from 10 eps to 100,000 eps, using the same
instrument for measuring input and output.
For complete performance data, the reader
is referred to the earlier PROFILE.

After a month of “living with” the unit,
with a use of at least six hours a day, the
nmeasurements were repeated—with exactly
the same results. It would appear that
transistors can be all they claim for them.

As a construction project, the “A” is
mteresting and, considering the instrue-
tions, edueational. The delicate work of as-
sembling the modules on which most of the
transistors are mounted is already done ut
the fuetory, wnd the individual modules are
thoroughly tested. All that remains is to
eonnect up the various parts—with all of its
800 operations, almost 600 soldered joints
(exclusive of tinning the leads and shields
before connecting), and at least 29 hours.
Bnt the result should make any audiofan
happy. D-23

ACOUSTIC RESEARCH
TWO-SPEED TURNTABLE

As a reviewer we are in a rather fortu-
nate position when it comes to reviewing
this piece of equipment. First of all the
company is well known. But even more im-
portant, the designer of the instrument has
already presented an extensive description
of the produet in an article we published
previously (September and October, 1962,
issues). So we don’t have to use space to
discuss the design. All that remains is
report on its pertormance.

Before doing that we would like to call
vour attention to the fact that thig table
differs slightly trom the one Mr. Villechur
deseribed in that article—it's a two-speed
unit (45 and 33% rpm) whereas he was
taiking about a single-speed (33% rpm)
table. As far as performance goes, the ad-

(Continued on page 54)
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WHO SAYS

YOU NEED 2 CABINETS
FOR STEREO?

THIS IS SONORAMA BY REK-O-KUT...THE FIRST COMPLETE,
OFF-THE-FLOOR STEREO SPEAKER SYSTEM IN ONE UNIT!

SONORAMA by Rek-O-Kut is now
changing a lot of people’'s minds.
This all-in-one stereo speaker sys-
tem can be placed anywhere in a
room and fi// that room with beauti-
ful stereo. No matter where you sit,
you'll hear vivid, clear separation of
sound. You'll distinctly hear its big
bass, magnificent mid-range and
superb highs. Play a symphony re-
cording and everyone in the room
will feel as if he were on the con-
ductor’s podium. What's more,
there’s no chance of a big “hole-in-
the-middle” that's often caused by
improper speaker placement.

How has this been done? Rek-0O-
Kut sound engineers set out...sev-
eral years ago...to create the cone
multiple stereo speaker system that
would solve the space situation in
small apartments, playrooms
and in hard-to-stereoize rooms.
SONORAMA was the result. Inside

this one unit are six high-efficiency 5
speakers...as many as are normal- &
ly found in two speaker systems.

By their unique arrangement in one

GHOST CHANNLL
)

D AANGE

oW

enclosure that is just 5” thin, 12~
deep and 67" wide, sound is dis-
persed as shown in the diagram.
Mid-range frequencies are directed
downward and outward through
openings in the bottom of SONO-
RAMA. High frequencies emanate

r
"D RANGE
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from super-tweeters that are angu-
larly placed at each corner. Bass
frequencies take two directions,
both downward through their own
diaphragms, and through a third
“ghost” channel inside SONORAMA
and then out the center. Thus,
SONORAMA sends out a full 180°
“curtain of sound” that fills every
corner of a room!

| e

[

et M

i

But there's another side of the
SONORAMA story. Rek-O-Kut con-
sulted top interior decorators to
help us design SONORAMA for your

WWW amercaanadiohigtary com

home...to please the eye as much
as the ear. Thus, each SONORAMA
is also fine furniture. Three styles
are available to fit and enhance any
decor: Contemporary, in Danish
walnut; Early American in solid
maple; and French Provincial, in
fruitwood. SONORAMA can be placed
on any wall...high or low...and its
use is limited only by your imagina-
tion. Shown left are just two pos-
sibilities.

And here’s the most pleasing
news of all. SONORAMA. . .. beautiful
to listen to and lock at...brings you
true stereo at a down-to-earth
price. Just $149.95* for the Con-

temporary Model, $179.95* for the

Early American or French Provin-
cial. Your high fidelity dealer will be
happy to demonstrate SONORAMA
for you. For further information
and the name of your nearest deal-
er, simply write: Rek-O-Kut, Dept.
AU-4, 38-19 108th St., Corona 68,
New York.

SPECIFICATIONS—Speakers: Two
8" woofers. Two 8 mid-rangers,
and two super-tweeters. Response:
40-18,000 cps. Sound Dispersion:
180°. Impedance: 8 ohms. Power
Handling Capacity: from as little as
2 watts up to 50 watts. Dimensions:
677 wide x 127 deep x 5" thin!
Weight: 36 pounds.

*Complete with L-
shaped brackets
for easy wall
mounting and ten
feetofflat, white, 4-
color-coded cable
for immediate
hook-up.

REKOKUT
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MUSIC GUILD

Johann Christian Bach: Dies Irae. Solos,
Polyphonic Chorus of Turin, Angelicum
Orch. of Milan, Maghini.

Music Guild $-29 stereo

James Grayson's Musie Guild, recently
founded. i$ a successor to Mr. Grayson's origi
nal Westminster Jabel of 1050. (He has re-
cently  been reappoinfed at  Westminsier,
whieh is now o subsidiary of ABC I'ara
mount.) The Guild sells by mail (information.:
111 West 57th St.. New York) and through
selected dealers of the type who will treat its
offerings with respeect. Many of the releases
are imported from varvied European ecatn
logues ; thix one ix from Angelicum in Italy.

The “‘Dies Irae” by Baeh’s youngest son,
the “London” DBach, will surprixe record col
lectors ax mueh as did the first rediscovered
sacred musie by Vivaldi—borh men wrote pro-
lifically in chureh style hut their output was
long ignored. Thix exeerpt from a IRequiem
Mass is out of Christian Dacl’s youth, a
product of study in Milan with the famed

Padre Martini, and it clearly displays its
semi-Italian  origin, foreshadowing similar

later work hy Mozart—ithe great **Requiem”

and echoing the “Ntabat Mater” of I'ergo-
lesi, to name two relatively familiar works.
For most oi us. this might be called a pre-
Mozart sound. The typical “business’ of the
accompanying orchestra. the flowery bhut not
too well-Gefined melodi¢c ideas. are very much
of the period: Mozart. who was soon to come
to Italy himsell as a child prodigy, was just
a year old when rthis music was first per
formed.

A rich and wobbly performance, this, very
much in current-day lralian style, out of
Puccini and Caruso! Uulike some Italian re-
cordings, this one features no lapses in piteh.
Quite aceeptable it you don't mind vibrato

Great Organs: Silbermanns at Marmou-
tier, Ebermunster. (Bach: O Gott Du From-
mer Gott; Partita in C Minor. Boyvin:
Organ Works, First, Second Book.)
Noelie Pierront.

Music Guild 5-26 stereo

The Silbermanu organs were the acme of
organ building in the creat age of the Baroque
instrument. Celebrated in their own day, they
remain today as =uperb examples of organ
sound. The Rilbermann eclan was from Stras-
bourg and hence rtheir organs. in spite of
Germanie names, have a IFrench history mixed
in wirh rhe German.

Itere a French organist of foday plays two
great Silbermanns in present-day Alsace. On
one we hear Bach; on 1he other a relatively
unknewn late Seventeenth century ¥rench
organist. Doyvin. whose music is impeceably
styled in the Frencll manner and a pleasure
to hear. What lively organ souunds from these
Nilbermanns !

Monteverdi: Secular Vocal Works. Hugues

Cuenod, tenor; Jidith Davidoff gamba,

Robert Brink, vl., Daniel Pinkham, hps.
Music Guild $-27 stereo

A sole recital. this Monteverdi concert hy
the veteran Cuenod, who sang in the famous
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RECORD REVUE

Edward Tatnall Canby *

MULTI-MIKED “NINTH”

Beethoven: Symphony No. 9. Solos,
London Bach Choir, London Sym-
phony, Monteux

Westminster WST 234 (2) stereo

Nensarional! Coutroversinl! Hevt is
the up-to-date example par excellence of
the American-style stereo pickup. using
many mikes widely separated. Iu the past
1I've taken exception to Kurt List's West-
minster stereo productions; this time he
has produced a masterpiece of its type

and the performance is a masterpicce
as well. Rarely have I heard sudh a
musical imipaet, such an exciting pres-
ence-sense, sueh an effective halaneg be-
tween solos. chorus and orchestra.

The multi-mike technique. distrusted
by our continental engineer friends,
tends to create a “new sound”’ such as
has never exisxted in music before. In
prineiple. I find this good, not had. (Re-
produced musie is always a thing apart

from “live” music. the connection| be-
tween the two more tenuous than spe-
cific.) At its worst. this technique pro-

duces Uping pong” left-right separation :
or it leads to a kind of musical suspen-
sion in mathematical xpace, all soinds
seemingly at the same close range. At its
Lest, as here, there is no “ping-pong’ at
all: and the synthetical equality of spa-
tial effeet means that-—for once-—the
huge c¢horus is as eenvineingly real as
the luarce orchestra ; the two are “saper-
imposed.’”” one on the other. at the same
apparent distance, That isx what the
Ninth Symphony on records hax been
looking tfor all these thirty-odd Years
since it was first recorded.

The pertormance is superb—again, of
its sort: i British orchestra and clorus
under the greatest of French conductors.
Siraighttorward Freneh clarity and ae-
cnraey, earnest, high-level British per-
fermance, plus the drive and execitement
that are unigue with old “Papa’™ Mon
teux. For once. Beethoven's great lopus
hangs together right to the lasr nof

No goud for FM broadeast? The| M-X
stereo vroponents are probably right in
sugeesting that this type of reco ding
producrs serious phase-caucellation dis-
tortions when the record is played mono
or is ftrausmitted via multiplex. [Does
that mean we can’t enjoy it as it is
meant to be enjoyed—in straight home
srereo

A revealing rehearsal montage ocecu-
pies the fourth record face. DMonreux
close-up, comptete with Americanized
French accent. (““Come on, now!”

pre-war Doulanger Monteverdi recordings, is
surely an aesthetic triumph though the style
of the performance is. by now., a bit old-
fashioned, Cuenod’s voice has always had a
somewhat t{ense, hard echaracter, sSoinetimes
to the point of out-of-tune singing. But here,
as an elder statesmian of old music. he is
relaxed, his tones full and rounded and
wholly musical. A pleasure to hear.
The long work, ‘“‘lettera :n1moroso

(Love
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Letter)
acclaimed New York performance. Other late-

was the sensational feature of an
Monreverdi works arve added
out the two sides.

here, to round

Riverside Chamber Singers (Deering, Vic-
toria, Weelkes, Schutz, Monteverdi, lLe
Jeune, et al., "Trois Chansons” by De-
bussy.)

Music Guild 5-20 stereo

This professional group of American young
people combines a youthful earnesrness and
enthusiasm with the characteristic vocal tone
of the American-trained singer—rhick, bril
lant. rich in vibrato. The enthusiasm is im
mensely weleome, as is the excellent musician
ship and discipline of ensemble. The ‘“‘clofted
cream” tonal blend. however, is highly un
suitable for most of the early musi¢c here per-
formed. Not a thing can be done ahout it;
one cannot “unlearn” the physical result of
years of physical training.

A1l the mnsic is of the “Golden Age.” rang
ing through French, Italian. Netherlands,
English masrers ol the late 16th century on
into the early Barogne of JMonteverdi and
Schiitz—with  one odd juxtaposition: the
three short works he Debussy. The singers
have somerhing still to Iearn about the rhyth-
wie flexibility and (reedom of acceent in the
early musie hut one senses that tliey are on
the way ro discovering it for themselves
simply by dint of mueh singing.

MORE BIG MUSIC

Bach: Concerto in A Minor (harps, flute,
violin); Concerto in D Minor (violin and
oboe); Brandenburg Concerto No. 3.
| Musici.
Philips PHS 900-008 stereo
I Musici of Italy, heard on various labels
hefore, tnrns up here on I’hilips (via the loeal
Philips aequixition. Mereury) in an excellent

Baclh record, featuring two unusinat concerti
out of Baeh’s nunierous re-arranged works.

The 1D Minor is reconstructed for a violin-ohoe
combine out of the later re-arrangement as
one of the harpsichord concerti, and a lovely
work it makes in this probably aurhentie form
~—the orizinal is lost. The A minor is a big
triple concerto for the same pattern of in-
strumenis as the Fifth Drandenburg. a work
on the largest Bach scale. Good, somewhat
fense Italian playing, beautifully disciplined.

Heifetz. Bruch: Concerto in G Minor.
Mozart: Concerto in D Major. Jascha
Heifetz; New Symph. Orch. of London,
Sargent.

RCA Victor LSC 2652 stereo

RCA’s tare is comfortably predictable, as
always. The old stand-bys of the repertory,
the old stamdbys of the RCA artist roster,
even if in new surroundings, imported.

Well, certainly Heifetz is not *‘failing” yet!
Not here, anyhow. llis playing scintillates
with younthful aeeuracy and we can assume he
didn’t have to play too many re-takes to pro-
vide the same. RCA’s recording via London is
of the old-fashioned sort, too, hlowing up the
solo violin into a huge and golden thing a mile
high. What else—for Heifetz.
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As for rhe Bruch, it is ax always. a hig,
earnest, skillfully written piece of Romantic
violin show-stufl, out of the serious German
seliool, and it plays into Tleiferz” hands to per
feetion. No doubr this is his 1000th perform-
ance of it 1 lind it pretty dull, in spite of
these noble efforts. And the Mozart eame close
to irritating me for here ix the old, onrworn
wayv of doing Mozart, selt-conscious]y, charm
ingly, with o much-too-hig sound all around
and a patronizing attitiwle (neatly retlected
in the program uotes on the record jacket)
which ix quite  annecessary  today—when
Mozart ix far more familiar to most listeners
(han Broeh himselr.

Beethoven: Triple Concerto (Piano, Violin,
Cello), Op. 56. Anda, Schneiderhan,
Fournier; Radio Symphony (Berlin),
Fricsay.
Deutsche Gramm. LPEM 19 236 mono.

(Note
dled by
M-G-ML

This big. obsrinare middle-period DBecthoven

Thix and other D-G dises once hin-
Decen are now  available through

work is setdom heard in conceri—-too mauy
conks spoiling the broth for a publie perform-
wnee. Diut on records it has a mueh better

chance to shine and this dixe will give yon a
grand opportunity 1o assess s plus and minuas
artribotes as rugeed Beothioven ol the bigeest
Kind. Also i srerco.

Brahms: Piano Concerto No. 2. Leon
Fleisher; Cleveland Orch., Szell.
Epic BC 1253 stereo

This is the inevitable successor 1o the oni
stiding recording of the First Congerro by
the team of Ileisher and Szell—ir upholds the
siae standards and rones as one of 1he very
best performances of the Work in modern re-
cording. Fleisher’s dignitied grasp of rthe es-
senee of Brahms is amazing, both for one of
his yourth and for an American pinnist-—most
of titem do Brahms merely flashily. Indeed,
one feels that the Fleisher dignity and ander-
standing at the piano Keep the somewhat more
temperamental Szell in hand awd at his best,

The yonnger man has plenty to teach the
mEestro—iany ndesiro.
Dvorak-Smetana. Slavonic Dances. The

Moldau. Austrian Symphony Orch.,
Hagen. Everest 6104 mono
Brahms: Symphony No. 1, Bamberg
Symphony, Hollreiser.

Everest 3101 stereo

What's in oa name? lverest was presumed
detd some time ago. amd a big Joss it was to
those who collect fine sound and good per
formanees. Now-—suddenly loverest is alive
again, with a new West Coast address. What
Cives?

Well, T wonder. The new material. I wouldd
have guessed, ix the =ort one ¢an iacequire thesc
davs in Zurope without undue trouble—nor-
mally it is veady-recorded, or taken down by
some inropean concern and imported by oour
local outiit. Fyerest once was, as these labels
proclaing, “First in 35 MM Troe. true. Are
these recordings nrde on 3aMM? Tt doesn’t
specifically say =o. thongh rhe ahove motto is
prominentty displayed. ['d like to he per
suaded. My ears wonder.

The Liralims IFirst is o good modern srereo
recording ol an aceuarate, somewhat chaste
performance that avoids any show of excess
sentiment. Interesiing and the aceuracy is
welcome. Sonnd is OK. not unusual

The “Dvorak Nmetana” record is typical of
several. Mayhe my cars are plugeed up, hnr 1
tail ro hear any highs ar all. nor mneh hass,
in the Smerana “Moldau” muxie. Just one
long., muflled, shapeless sonnd, at o distance.
The Dverak dances, evidently recorded on o
different oceasion and maybe with diflierent
personnel too, are xlightly brighrer. Not much.
Pretty sad =onnd. BExpecially if, by any chance,
it éomes from 35MM tape,

Bach Organ Music, Vol. 2, Carl Weinrich.
RCA Victor LSC 2649 stereo

Volume Two in this series contains the
familiar ¢ Minor Passacaglia, the "Coceata,

Adagio and Fugune in C, Toccati and IFucue
in I, Prelude and Fugue in G—a brace of
brilliant show pieces. Carl Weinrich and L.
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Power Biggs tocerher were the pioneers in
popularizing “Daroque’ organ musie in Amer-
jea. Biggs started on RCA Vietor and earried
on his Sunday broadeasts for many years:
Weinriechh began before LI' with an unprece-
dented 78 rum series for the otd Musicraft
label, When Diggs went over to Columbia
Itecord=, Weinrich was with  Westminster :
now he has taken over at RCA as “‘staft”
Barogyune organixt, in the old Biges spot.

Pioneer or no, I find Weinrich here very
mueh the same as Weinrich on Westminster

anoexpert technieian hut somehow a cold,
steely performer. tending 1o o driving. met
ronomic beat and (like Rigues) too often tall-
ing back on the meaningless staccato touch
that mest orcunists learned in their salad
days of playing on old-fashioned muddy
church instronments. And somehow, too, RCA
manages to make this fine organ (in o fine
chapel) sound remarkably like the old Biegs
RCA organ, an sddly featnreless droue lack-
ing in acoustic presence.

Beethoven: “Emperor’ Concerto. Rudolph

Serkin; New York Philharmonic, Bern-

stein. Columbia MS 6366 stereo
(mono: ML 5766)

One must have a catalogue mind to review
records these davs and L don't. 1 just like
music, Thus U ean mervely suggest that I seem
to have heanrd all this berfore; that more and
more of rthe records I receive xcem to be
semi-repeats, with minor shittings-around of
personnel  and  micropbones. T dunno—did
Serkiu reeovd this counecerto with the Phila-
delphia before? I won’t bother to look it up

-you can do thar. Anyvhow, here's Serkin at
hix usual bouncy bhest, high-rensioned, serappy,
enthusiastie, never allowing any music of
which he is a part to become in the Jeast
wily rontine. Nerkin isn't even polished. le's
too serappy fwr i, If there aren’t any mis-

takes. then it sounds as if there ought to be
nice ones, out of sheer enthusiasm. And
the faithtul lLennie, ILeonard Dernstein,

plunges along with his oreliestra in a similar
sort of happy trenzy.

o my unpracticed ear. refurning to hi i
after several months of vacation far from
musi¢. the recording sounds rather hard and
too well varnished. Not mellow.

Handel: Concerti Grossi, Opus 6, Nos. 10,

11, 12. Handel Festival Orch. Halle,

Hosrt-Tanu Margraf. Epic BC 1243 stereo
(mono: LC 3843)

Epie Records was founded (in a singular,
quite oppositely from the British goveranment,
which are always plural) mainly as a vehiele
for imporrs from Philips in Furope, as most
record buyers have long known. It has had a
curious relationship 1o Columbia Records,
since rhe two are not even on the =ame cor-
poraie level in the €BS family, if T am right:
vet rhey share processing. divvy up and often
share artists, as well. Ipie has heen assigned
such U8, plums as the Cleveland Orchestra
and George Szell

Now, PhLilips has broken loose on irs own.
S0 where doex that leave Kpic?

Anyhow, this digse would seem to rate as
unlinished husiness, since it is the third of
a weries containing the fnll dozen Handel
concerti. Three are probahly many more such
irems, 1o keep lipie.

Comwents 1've made hefore continne to
apply. The [Iandel is played with uaccuracy,
clarity, and great vigor—no mushiness, no
over-heavy thickness. The instrumenraition is
reaxonable and proper for the style, the sound
i good. My one complaint, though. is funda-
mental. Herr Margraf is one of those many
conductors  who believe that, thouesh one
phrases and shapes a Dceethoven melody, a
Lirahms theme. one plays “‘Baroque” nusic
with muchine-like preeision, martelluto (like a
hammer), completely minus any phrasing,
Crazy, I say—nbut the best conductors do it,

Clarity and precision are all very well. hut
a musical line must have a shape, like a
sentence of words, and no less so in this
eurlier period than in Ilecthoven and Mozart
and what-have-vou. Not until melodic lines
begin to break up into far-flung fragmenrs in
the very modern period can we put aside such
a fundamental principle. I'erhaps not even
then, Ask Stravinsky. x5
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Latest Releases!

ON AUDIO FIDELITY
CVA (N) “ENTERPRISE” SOUND EFFECTS

Operation.s aboard nuclear powered aircraft carrier.
Bomber. fighter, reconnaissance. transport plane launch-
ings and landings. Emergency landing. Engine room and

deck operations sounds.

DFM 3014/DFS 7014
SOUND EFFECTS, VOL. 4
Submarine maneuvers: Torpedo faunch, diving alarm,
up periscope. etc. Gym sounds: Sparring match, punch-
ing bag rhythms, rope skipping, fight, etc. Also:
Trucks. bulldozer, elevated train. old cars and horns

whales, crickets. etc.
DFM 3015/DFS 7015

The Rhythm and the Sound of BOSSA NOVA
MILTINHO, Brazil's greatest drummer and long-time
drummer for Joao Gilberto was a major contributor to
the development of the bossa nova music form. Joined
here with Oscar Castro Neves & Orch. playing: Desa-
finado, One Note Samba, Voce E Eu, etc.

AFLP 1984 /AFSD 5984

The ever poputar ard talented French accordionist is
in his native element weaving his magical spell with:
Autumn Leaves, Mon Coeur, Conversation, Docks Of

The Seine, etc.
AFLP 1938/AFSD 5938

Fabulous, Honky Tonk, PLAYER BARROOM PIANO
from Paul Eakins’ Gay 90's Village. A musical page out
of the happy, uproarious, horse and buggy past. Perfect.
high fidelity recreation of an amazing mechanical in-
strument. Selections: School Days. Devil's Hornpipe, My

Wild Irish Rose, etc.
AFLP 1985/AFSD 5985
MONO (AFLP, DFM)—$4.98/STEREQ (AFSD, DFS}—$5.95

DT AR A R i
ON DAUNTLESS
SOMEWHERE IN THE NIGHT, Teri Thornton

“The great new jazz singer of our time. Rich, vibrant
voice. sensitive and alert to the subtleties of a lyric.”
Beautiful rendition of title song, theme of the TV series,
“Naked City." Also: I've Got Your Number, Serenade In

Blue, etc.
DM 4306,DS 6306

............ 5w ol B+ S w86 s e ETE ee e 0 aela e 4 e

YOU AIN'T HEARD NOTHIN' YET! Sai Salvador &
his Colors In Sound Orch. Sheryl Easly, vocals/
Larry Wilcox, arranger.

Stirring. foot-tapping. head-wagging beat. The BEST big
band sound in many a year. Includes: Space Waltz.
Boato, Ambulating, Colors In Sound (theme), etc.

DM 4307/DS 6307

HOW LOW CAN YOU GO? Roz Croney, Queen

of the Limbo

Sings with orchestra and chorus. Authentic Trinidad
limbo meets rhythm and blues.AArrangements by
Edward O. Bland. Selections: Bagpipe Limbo, Loop-de-

loop Limbo, Ka-chink Limbo, etc.
DM 4309/DS 6309

THE IRRESISTIBLE GOSPEL CHORDS

Sister Louetta Williams and her five beautiful children
(ages: 7-13) bring new charm and appeat to fine gospel
selections: | Couldn't Keep It To Myself, Yes We're

Troubled, | need Thee, etc.
DM 4305/DS 65305

The Country and Western Sound of JAZZ PIANOS
Steve Kuhn and Toshiko Akiyoshi

Here is a jazz piano duo to challenge any current top
virtuosos! Their modern jazz interpretations, arranged
by Ed Summerlin, bring new life to C & W standards.
Includes: Beautiful Brown Eyes, Hang Your Head In

Shame, Down In The Vailey, etc.
DM 4308,/DS 6308

MONO (DM}—$3.98  STEREC (DS}—$4.98
Please write for FREE complete catalogs

AVAILABLE AT YOUR RECORD STORE,
OR WRITE: AUDIO FIDELITY INC.
770 Eleventh Ave., New York 19, N.Y.
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FROM THE LABORATORIES OF PAUL WEATHERS:

9
£
H
|

A NEW
4 UNIVERSAL TONEARM:

(TAKES ANY CARTRIDGE) Wt

"MATCHED TO THE
WEATHERS TURNTABLE

T15

Now, the professional performance of a Weathers Tonearm can be enjoyed
by all! Buy it mounted on the new Weathers low-mass turntable, or use it on
any table to improve reproduction ... install any cartridge in its interchange-
able plug-in shell. Because of its perfect balance, no side thrust is present
to cause distortion, and no ““skating” can occur. The non-resonant walnut/arm
rids the tonal coloration usually associated with metallic tonearms. Full-time
viscous-damping both vertical and lateral, exclusive with Weathers, previents
accidental stylus and record damage ... insures that correct stylus force is
constantly applied. 100% cable shielding insures stereo channel isolation,
eliminates induced hum. Micrometer adjustment for all stylus pressures.

THE WEATHERS ML66A SYSTEM—Universal Tonearm with New Low-Mass
66 Turntable—16"L. x 14" D. and only 2” high including the integrated base.
Dual synchronous motor drive system and seismic platform suspension for
500 to 1 isolation from floor and cabinet vibrations. Julian Hirsch, in December
Hi-Fi/Stereo Review, calls its speed “exact’—its rumble, “10 cps..|and
totally inaudible under any listening conditions.” MT-66 Weathers Universal
Tonearm, $31.50. Weathers ML66A Turntable and Universal Tonearm System,
$99.50. Now at your hi-fi dealer. For free catalog write: Desk A-3.

=i ~ 5 i z

) | = i 2
N . ss o

" 5 Y o
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Division ot TelePrompTer Corp. 50 West 44th Street, New York 36, N.Y.
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AUDIO ETC

(from page 14)

record on the left and playback on the right
could be better observed. Take the four in-
put pots, for instanee. Two are on your
left, next to the record switeh. Two more
are on your right, surrounded by playback
controls. Probably a matter of necessity;
but the faet remains that this invites
grabbing the wrong thing in an emergency.
(Trouble is, they also ean funetion along
with playback, in this eomplex mixing sys-
tem. Versatile, but confoosin’.

I'd hate like poison to have to figure this
problem out myself but, T’ll bet, with a
couple of years’ hard sweating Crown’s de-
signers could do something about it.

3. Editing is diffieult (if you edit—I do)
because the solenoid-operated tape pressure
niechanism is big, the small felt pressure
pads do not move more than a ¥%-inch or so
away from the lheads (and, indeed, are
sometimes snagged by the tape during
threading and de-threading). It is not easy
to get a marking penecil in and the tape is
hard to see. Moreover, the manual cue lever
is elumsy and—I quiekly diseovered—tends
to slow the tape to a stop when playing
pressure is applied during forward or re-
wind speeds. You need three hands. A more
serious editing diffieulty: too many shavp
edges and snagging projections.

In comparison, the Ampex non-automatie
gate, minus pressure pads, is simplieity it-
self, for all editing functions. Couldn't
Crown get rid of those nasty little pres-
sure pads? Put a hetter manual leverage
on the cueing device? Make tape path more
snag-free?

4. Like many other machines, the Crown’s
fast motion gets going wvery fast, yet with
big reels, at the extremes, near the reel end,
there’s barely emnough power to start up
again, once stopped. This is an almost in-
escapable problem. insoluble short of elab-
orate variable voltages. (Crown does vary
the voltage, using full voltage only for
start-up and the start of braking, but this
doesn’t seeni to help with the larger reels.)
All is OK with small reels. Only with the
big professional reels does the problem be-
come serious. Fortunately, Crown’s sToP is
sure ad safe—when speeds begin mounting
to a sereaming maximum!

One ean, I find. push stop en route, now
and then, to slow the excessive speed. Good.

5. While I'm at it, I note that the Crown
800 is prone to a common tape-motion mal-
function, the tight winding-up of tape
folded around the hub behind the reel. It
happens in the best machines ineluding Am
pex; but the Crown 800 has a biggish open
ing around the hub hase, all set to gobble
up tape. A smaller slot around the hub
would help a lot, as well as a more con-
trollable fast tape motion. A momentary
slack followed by a quick pickup in tension
is all you need to create this deadly sort
of snarl in any machine. It’s the worst of
all, for tape damage.

6. I'm all for the large-reel fasteners
Crown supplies: you ecan leave them
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attaehed and with a quick twist the big
reel is tightened in place or slips over and
off. An expanding-spring in the hub’s rim.
But the seven-ineh (and smaller) reel
fasteners serew on and off and are just
the right size to cover the slot where vou're
trying to loop the tape-end in place.

I still like the Ampex-tvpe fasteuers,
sime for all reel sizes. You just sock then
on hard and they tighten themselves with-
out a twist.

7. With all its multiple controls and
input-output flexibility, the Crown 800 pro-
vides ouly one output (per ehannel) and
no separate phone monitor arrangement on
the front panel.

On the mono Ampex 350 there ure three
outputs, @ “main,” a rear monitor phone
socket, and a phone soeket on the front
panel. Even the little model 600 provided a
phone output sepuarate from the “main”
output.

Stereo, of course, raises uew prohlems.
Two ehannels. What sort of plones and
couneetions should he provided? Two sep
arvate phone Jueks? Or a siugle three-way
“‘stereo jack? (Might eause gronund compli-
cations.) And at what impedanee? Normal
“pro” monitor eireuits require high-im
pedance phones, but most common “stereo”
headpones now are low impedance. Low
impedanece is what vou'li find in many a hi-i
home, like it or no. Crown has a problem
liere, as do we all.

Nevertheless, the need for monitor phones
i3 just as great in stereo as it ever was in
mono dayvs—phones, mind you, in addition
lo regular outputs. for true monitor use.

Ou the Crown, one eannot monitor and feed |

a signal out at the sume time. I found this
distinctly inconveuient. I always wunt to
liear what's going on.

My best suggestion—to ull tape recorder
makers—is to consider for the future
maybe as an aceessory when neeessary, :
stereo phone monitor facility for low-im-
pedance stereo phones (a low-power ampli-
lier, perhaps transistorized?) with a built-in
“Bauer eireuit” eross-blend, to provide
aceurate stereo perception in the phones,
switchalble so that each ear can monitor one
channel alone, or either e¢hannel may be
fed to both ears mono. Tricky and not
cheap, but this would be an extremely use-
ful addition to any stereo recorder, espe-
cially to one as versatile in other respects
and as eomplete as the Crown 8$00.

A final word und a postponement of an

interesting question: what mikes should the |

non-pro recordist acquire to go with his
Crown 800, which of course is soid mike
less? At such a price and with such high
quality, you are obviously expected to own

or acquire equally good ussociated equip- |

ment to eomplement the Crown. Otherwise
why buy it? Good amplifiers, speakers, turn-
tuble, eurtridge, radio tuner. Most of all

good mikes. Two of them, for your two |

chaunels. What mierophones?

Well, T'll only remuark, for your present
edification, that after considerable inquiry
and discussion, here und there, I ended up
with the loun of a pair of Schoeps eon

denser mikes. Total cost—to you—ubout as |

mueh s the recorder itself! T hate to say
s0, but the logic was ineseapable. More on
this expensive subjeet later. Better start
saving. A
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INTRODUCING DYNACO'S
NEW COMPACTS!

COMPACT IN SIZE AND PRICE — FULL
SIZE IN QUALITY AND PERFORMANCE

Stereo 35 Kit $59.95;
Assembled $79.95.

Twin 17.5 watt power amplifiers
in the tradition of the famous
Stereo 70: full bandwidth power
response: unconditional stability
with any loudspcaker: excellent
transient response; superior
overload and regulaticn charac-
teristics mark it as a dramatic
departure from current dssigns
in its power and price elass. Dis-
tortion and hum are virtually
non-existent. Sized to fit behind
tuner or preamp.

Power: 35 watts continuous, 45 watts IHFM Music (both channels). .M. Distoriion:_‘li:elow
1% @ 17 watts (each channel); below 0.1%, at normal vse levels. Response: =1 db
from 10 cps to 40 KC. Noise: > 80 db down. Sensitivity: 1 vclt. Output: 8 and 16 Q.

SCA-35 Kit $89.95;
Assembled $129.95.

A top-quality sterco preamp and
two 17.5 watt power amglifiers
on a single chassis which matches
the Dynatuner; outperforms
similar control amplificrs of sub-
stantially higher power ratings.
Flexibility with simplified con-
trols; spectacular performance
from modest power: typical
Dyna construction ease in a
compact package: the SCA-35
will set a new standard of quality
for the cost-conscious buyer.

Inputs: magnetic and ceramic phono, tape head, radio, tape, spare. Controls: s.eUedor,
volume, balance, bass, treble. Switches: stereo-mono, loudness, filter, power. Noise: 70
db down on low level inputs, 80 db on high. Sensitivity: 2.5 mv tape, 4 mv phono

Complete descriptive literature availuble on request

DYNACO INC. -

3912 POWELTON AVE. -

PHILA. 4, PA.

Cable: DYNACO Philadelphio
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EQUIPMENT PROFILE

(from page 48)

dition of the second speed makes no differ-
ence; the AR turntable performs exceed-
ingly well at either speed. On the other
hand, considering the procedure one has to
go through to change speeds, it would seem
a usetul feature only for those people who
use their tables at either of these speeds
for long periods of time. In order to
change speeds one has to litt off the record
mat, remove the outer portion of the plat-
ter, lift the belt from omne pulley surface
to the other, and then replace everything.
1t is easy, but rather lengthy for only one
record or so.

Perhaps the recent introduction of sev-
eral high-quality 45's indueed the AR peo-

E N ;
| e
B

o

SEYMOUR SOLOMON
Yanguard Recording Society, Inc.
New York

ple to make this speed available. Or niaybe
it will induce more record manufacturers
to make high-quality 45’s. We hope sd.

Another point that wasn’t really covered
in that article is the complete group of
accessories that aecompany the AR |turn-
table, at the one remakably low price ($58
for the one-speed, $68 for the two-speed
version). Aside from the turntable and
arm, which are already a good buy at that
priee, there is a walnut buse, a hard-plastic
dust cover, an overhang adjustment gauge,
a stylus-force gauge (we deseribed it in the
January, 1963, issue), a small screwriver
for mounting the counterweight and the
cartridge, a bhottle of oil for lubricating
the appropriate parts, and an exceptipnally
complete and clear instruetion book. Un-
questionably, the AR people have spent
mueh thouglht and intelligence to make this
unit as foolproof as possible. It is.

THIS MAN LISTENED
AND BOUGHT

SGHOEPS |

MICROPHONES |

Technical data* can only
give you the characteristics \
of a microphone—data can't
describe your most important ‘
factor — the sound. Getl a
Schoeps Microphone on a l
30 day trial — and listen] _ |

*You will receive this with your
microphone

TOrder on your company letterhead, please

Shown: the M221B with MK26 — 3 pattern capsule |
INTERNATIONAL ELECTROACOUSTICS INCORPORATED

333 SIXTH AVENUE
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NEW YORK 14, N. VY. 212 WA 9-3364 |
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Performance

There is one thing that a turntable must
do, and one thing that it must not do; It
must operate at exaet speed and it must
not introduce “signal” of its own. The AR
turntable does run at exact speed (both
speeds), and it introduces as little “signal”
of its own as any turntable we have had
oceasion to test. In the latter category we
itemize wow and flutter of less than 0.04
per cent (and some of that is due to the
measuring instrument), and rumble down
40 db. Add to this the fact that the rumble
frequency is below 10 cps (due to the
lower rpm of the motors used).

An additional factor in preventing the
introduction of wunwanted noise is the
mounting system; the arm and platter are
mounted on a rigid beam which is isolated
(hung) from the motorboard by means of
compliant mounts. Thus vertical shocks ap-
pear, to the arm, the same as a warped
record. Lateral shocks (those which move
the motorboard toward the side) are ab-
sorbed partially by the compliance of the
mounts.

The arm aceepts cartridges which can
track well at 1 gram. Basieally, the arm
has sufficiently low frietion to handle even
a lower tracking force. The problem is to
get a cartridge whieh will operate well at
lower tracking forees.

Altogether, the AR turntable, one speed
or two, is an execellent buy, and it would
be an excellent buy at a higher price. D-24

PHILHARMONIC HALL

(from page 40)

proven way to solve this problem.

On the output side, the speaker svs-
tem, the solution has been used before,
but possibly never so carefully designed.
Since the Hall is primarily designed for
orchestral miusic performance and is
quite reverberant, the reinforecement sys-
tem is designed to minimize reverbera-
tion by concentrating the sound energy
on the audience and carefully prevent-
ing any sound from reflecting off the
wall and ceiling. This was aceomplished
by plaeing all the speakers in one cluster
just above and forward of the stage.
Theater-type direetional horns were used
in order to “place” the sound exaetly
where it was required, and no place else.
Naturally, there is a certain amount of
errant sound which wanders off the se-
lected path but, as mentioned hefore, no-
body seems to have noticed it.

The amplification equipment is of pro-
fessional quality, designed to provide
maximum life with a mininmm of main-
tenance. Although the system is not
stereo, the control console contains two
channels: One for the reinforecement
system in the Hall and the other to feed
loudspeakers in other locations, record-
ing equipment, or a broadeast station.

The Equipment Used

The equipment used at Philharmonic
Hall was specified by the Acoustical
Consultant, Bolt Beranek and Newman,
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and mstalled by Sound Systems, Tne.
The architectural firm with over-all ve-
spousibility was [Tarrison and Abramo- |
vitz. Mozt divectly involved at BB & N
was Dave Klepper, and at Sound Sys-
tems, ITneo 1t was Irv Woods. [ mention
these names beeause they were extremely
kind and helptul in providing informa-
tion.  Especially, 1T must  thank  Irv
Woods for spending time with me at the
Hall itsell” so that [ could get first-hand
mformation,

106D

In Britain,

the symbol of precisicn drill is the Royal Guards.
Such precise accuracy and faultless skill can be
found in every Leak High Fidelity instrument. In fact,
many editors refer to Leak’s construction as the
“military assembly.”
This is another reason why Leak products are univer-
sally used in professional applications—where dura-
bility and performance cannct be compromised.
If you are of the esoteric few, seeking the ultimate
in quality components, may we post to you authentic
TEST REPORTS on Leak equipment? Then, visit the
listening salon of your nearest Leak Authorized Spe-
cialist . . . for in the final analysis, listening under
“home conditions” is the indisputable test.
See the dramatic yet graceful exterior designs of
Leak equipment . . . the new ‘‘decro-discs and decro-
plates” for interior color coordination . . . features
which won the coveted international medals of the
Fashion Foundation of America and the British Coun-
cil of Industrial Design. If you haven’t as yet heard
the revolutionary Leak '‘piston-action” Sandwich
Speaker System . . . by all means do so now!

Though Leak equipment is first in quality
it is reasonably priced!

Leak Point One Control Center ................$119.50
Leak Stereo “60” Amplifier ... ...$219.00

Fig. 4. View from the sound-operator’s |
position in the sound room.

The equipment consists of the following:

“upgr ifi
Microphones—Dynamic and Ribbon | t::: zt:::olv %:)un::nphfler o :i:ggg
(2) Eleetro-Voice 666—unidirectional | Leak Sandwich Speaker System ... $199.00
(4) Altee Lansing 639B—polydirectional o
(1) Eleetro-Voive 642—ultradirectional prices slightly higher west of the Mississippi
(2) Eleetro-Voice GH0A—personal
(2) Eleetro-Voice 635C—omnidirectional
(1) Altee Lansing 632—close talking

Microphones—Condenser
(4) Altee Lansing M-20—omnidirectional
(2) Altee Lansing M-30—unidirectionul |
Main Console
(1) Altee Lansing 250 SU (modified)
Remote Console
(1) Altee Lansing 1567 A (modified)
Pawer Amplifier |
(2) Altee Lansing 260A 260-watt amplifiers
Louvdspealkers
(2) Altee Lansing 210 horns with (2) each
515 speakers
(1) Altee Lansing 1003 horn with 30210 &
thront and 28RC driver x'-::_
(2) Altee Lansing 1504 horn with (2) each | .

30210 throats and  (2) cach 288 ‘ f

3 . Py
i ‘,}}f .,
The following equipnient has been speei- | *L""‘\_, e qil o "'ﬂi—w
tied but has not vet been installed: : ‘151% L& S
(2) Transeription dise players contuining | #& A
a Gutes or Collins turntable, a Rek-O- ;
Kut or Gray arm, GE stereo and mono ‘
cartridge, GE or RCA preamp, and a |
GE equalizer
(2) Ampex 331-2 l
(1) Sherwood or Altee Tansing AM-FM
funer P23

drivers
(1) Altee Lansing 804 horn with 30172 £y
throat and (2) 288C drivers |

4 L
330 LONDON = €e 25
= _\r‘. .\.‘(f_/ .

= _ENGLAND

FASHION FOUNDATION OF
AMERICA’'S GOLD MEDAL FOR
ENGINEERING | RESEARCH | MAHLFACTLIRING DISTINCTIVE STYLING,

For TEST REPORTS and
descriptive literature write Dept. A-4
Exclusive ERCONA CORPORATION,
U.S. Representatives: 16 West 46th St. New York, N. Y. |
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Paul Desmond & Gerry Mulligan: Two Of
A Mind
RCA Victor Stereo LSP2624

If a couple of intellects ever hit upon a
fresh viewpoint while seated in front of a
television eamera discussing burning issues of
the day. the conversation might possibly de-
velop into something as enlightening as this
joint commeutary by Paul Desmond and Gerry
Mulligan on a group of 8ix songs. The themes
are less momentous than those usually se-
lected for televized forumus, but hoth soloists
hring orizinal ideas and gew insight to sub-
jects which have been covered exhaustively
before. One standard prop in studios of all
rypes is a table bearing liquid refreshment
and home viewers often speculate on the al-
coholic content of certain teapots shown on
camera with distingnished guests. The record-
ing fraternity has no need to practice such
deception and rarely hothers to hide piainly
mirked botties or xoggy coffee coutainers.
Jazz originals are anotber matter thoueh, and
the number of times a popular song has gone
under a different name is an accurate test of
its durability. In this case. a venerable Vin-
cent Youmans hit supplies the basis for the
album title and does a good housekeeping job
by providing teacups to conceal the color of
any beverages poured at the session.

The presence of Judy Holliday in the con-
trol room could hardly be the reason for ob-
serving the proprieties, as the fair visitor
thought up the titie for the only other origi-
nal. Blight of The Fumble Bee. And if the
cause of humor must be served still further
in the course of ene fasr hlues. listeners can
stretch a point and insist they hear Desmond
register a mild complaint at the pace by in-
serting a quote from /lon’t FEver Leave Jlle.
The phrase serves equally well as an expres-
sion of sentiment ahout the entire aftair. which
lke all good things is far too brief. “Classic-
to-be collaboration™ is the way the liner bill-

ing reads. and the prediction iz less far
fetched than a first glance would indieate.
Especially memorahle is Stardust, in a ver

sion de~xigned to defy both the ravages of timne
and the coming invasion by flights of space
vehicles.

Pianoless guartets are no longer much of
a novelty and draw oaly passing comment in
comparison to all that was written when Mul-
ligan and Chet Baker first tried working with
just a bassist and drummer. Progress has
been too gradual since then for any great
burstg of journallstic attention, but the peak
of attention artained here for combinations
of rhis kind should not go unheralded. The
two saxophonists are eminently suited 10 the
Jjoininz of forees iu superb tonal blends, or
exploiting the sharp contrast inherent in Des-
mond’s alto and Mulligan’s baritone, Stereo is
helpful in achieving either effect. and Des-
mond utilizes it still further to add an extra
track on the final choruses of The Way You
Look Tonight. Wendell Marshall, Joe Benja-
min. John Beal, Mel l.ewis and Connie Kay all
take turns on the rhythmic side of the table.

Joan Baez: in Concert
Vanguard VTC1653 (4-track UST tape)

If any folk singer is hardy enough to sur-
vive being immortalized on the cover of Time.
Joan Baez may qualify by virtue of the bare
feet which hraved late November chill on
newsstands andd still keep her close to earth,
The story accompanying the cover tells how
folk purists open fire on the victims of pub-
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| JAZL and all that

CHARLES A. ROBERTSON

lic acclaim. and the accolade of Time would
ordinarily be the signal for a withering attack.
Unshod feet are on a par with homemade mu-
sicnl instrumnents as an ethnic symbol, how-
ever. and much superior to shirts opgned at
the neck to show various expanses of chest.
These features should be sufficiently endear-
ing to offset rhe stigma of eminence as a pub-
lic figure. even though they are frejuently
nsed to depress the accelerator of a Jaguar
XK-E.

Miss Daez's third Vanguard album was
placed in circulation about the same fime as
the Tinie cover, and stereo tape now takes up
the pleasant chore of spreading thg news
throughout the four-track world. As a com-
panion volume of concert material is promised
in the near future, comment on the pragram’s
full scope must be reserved until then. but
there is proof enough that praise and reaching
the legal age of twenty-one have yet to end
iter education and growth. The firm founda-
tion once again consists of Child ballads. and
Time insists any serious student abpolutely
must know the titles referred to by the num-
bers 81, 209. and 243. Woody Guthrie never
counted the versions of Pretty Boy Fleyd, but
quite a few were probably tried oul before
settling on the verses heard here. This con-
temporary Robin Hood tale fits under the
singer's spreading country wing,which also un-
folds to cover Copper Kettle, a mocnshiner
~ong from Iiexar County. Texas, and Gospel
Ship, gleaned from a 1935 Carter Fainily re-
cording. Taking care of the international
quota are Dunger Waters, from the Gold Coast
of Africa, and the Brazilian Ate Amunnha, a
lover's farewell which Miss Baez dedicates to
Pete Neeger and launches with an exuberance
The Kingston Trio would be hard pressed to
follow.

Those puristis who complain that M!ss Baez
singe everything sadly may find an oDpposite
reason for not approving the last itdm. Rec-
ord reviewers are easier to please, aud write
glowingly about each new release, with no
xign of ever hecoming tired of the plaintive
quality in her voice. Often a lonely spund, it
is probably the reason why so many see no
advantage in choosing stereo over the mono-
phonic version. But it is ualso possible that
Miss Baez is fooling everyonme. as she un-
doubtedly takes great pride and 1)1e:1spre from
her vocal prowess. Any barefoot lass in the
Appalachians would treasure such a posses-
sion, and joy is there for those who listen
carefully. Clear and strong enough (o carry
across a valley from one steep wooded hill to
the next. her voice and guitar belong in the
still, open air. 'ven stereo tape falls Bhort of
bringing two hills into the living om. but
the lift given the imagination ean bg moun-
tainous,

Georgia Brown: Sings Kurt Weill
London Stereo PS274

The London production of “Oliver !” estab-
lished Georgia Brown overnight as al star on
her native heath, and Broadway audiences
joined the cheering section on seeing her play
Naney, the leading feminine role in the musi-
cal based on Dickens’ plot. The original cast
album spread her fame further afield, but the
record-buying public is likely to assess her
ability on the basis of this collection of Kurt
Weill songs. Too many talented yotingsters
have made a mark with a good part or hit
song, only to fall short when hurried into the
task of surmounting varied material at a
recordine studio. Taking on the assignment
during the lL.ondon run, Miss Brown 'went to

WWW amercaaradioRietery com

the studio after evening performances and
began to record at midnighr. Before she en-
countered Fagan and Bill Sikes, the under-
world of MacHeath was experienced through
parts in London and New York revivals of
“The Threepenny Opera.”

That she also studied the art of Lotte
Lenya at length is evident in the early songs,
as no one else sings them with greater feeling
and understanding. A wholly contemporary
approach saves her from being another pale
copy of the original, while good taste keeps
her from the surface mannerisms of a Bobby
Darin. A background in jazz singing, which
began in cabarets when she was seventeen,
and a throbbing contralto voice are both as-
sets when the scene shifts to Welill's works
for the American theatre. Ian Fraser's ar-
rangements are entirely in character, his con-
ducting never interferes with the singer. and
stereo sets footlights aglow all across the
singe.

Orchestra Saxsambistas Brasileiros:
Desafinado
Dauntles Stereo DS6304
Zaccarias: Dance The Bossa Nova
Camden Stereo CAS749

While jazz musicians in this country are
well attuned to bossa nova, the large popular
dance orchestras are just beginning to catch
up. Judging from early attempts, some may
never make the grade. These low-cost imports
present native Brazilian bands in ballroom
dance sets that are also highly listenable. Be-
sides being thoroughly experienced, both
groups maintain slow or medium tempos for
the benefit of novices trying to navigate the
new heat for the first time. The Saxambistas
Brasileiros live up to their name, juggling
ten saxophones over a hroad stereo expanse
under the expert guidance of a seven-man
rhythm team. Brazilian composers are re-
sponsible for the dozen numbers, and several
fresh candidates mingle with hits already
established in these parts. Instructions sup-
plied by the Albert Butler School of Dancing
are printed on the liner. with charts illustrat-
ing such technical points as the Brazilian
Turn. Rio Rock, Copacabana Promenade, and
Rossa Nova Box.

Zaccarias heads a suave and sophisticated
band which many hotels would be happy to
hire right now. Among the outstanding fea-
tures are the leader’s silken clarinet solos,
styled midway between the rhapsodizing of
Latin flutists and the swing school of Benny
Goodman and Artie Shaw. The program is
divided between native tunes and clever ar-
rangements of such standards as Lover, Holi-
day For Strings, and Bye Bye Blues.

Judy Collins: Golden Apples Of The Sun
Elektra EKL222

Folk purists may still place a premium on
a performer’s amateur standing and life-long
residence in the backwoods, but the new crop
of singers have discovered that every bit of
professionalism counts. In a promising debut
on a previous Elektra album, Judy Collins
sounded very much like a pleasant young
housewife who had learuned folk songs to en-
tertain the family circle and small gatherings
of suhurban neighbors. This lack of commer-
cialism failed to draw much purist acelnim, so
the stigma attached to a Denver birthplace
must be blamed for the tepid reception. As it
was too late to do anything about a geo-
graphical error of twenty-three years ago.
Miss Collins began mastering every trick of
the trade for her next recorded appearance.
She now keeps varying degrees of intensity
stored ready on the shelf in Mason jars, and
snaps off the covers with the expert ease of a
moonshiner tending still in the hills. And
Joan Baez. just around the next bend, always
has a half-cup or so of plaintiveness to spare.

This second effort also benefits from hroader
programing, ranging from the lovely adapta-
rion of a W. B. Yeats poem selected for the
titrle to Mike Settle's ebullient Sing, Hallelu-
jah. Walter Raim. who also assists on guitar,
provides romanti¢ couples with an arrange-
ment of an old Polish song, Tell Me Who I’lUL
Marry, and even the children are remembered
with Little Brown Dog. But those listeners in
search of ingennous charm might try sam-
pling her first offering.
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originators of scratch-proof high fidelity tone arms

CRATCH-PROOF
CARTRIDGE
ASSEMBLY FOR
GARRARD
AND MIRACORD
DWNERS

Attem:on music Iovers and felinophiles; mterestmg to note that both cat and cartridge have retractile styli for gentleness and protection from scratching

GREATER RECORD AND NEEDLE PROTECTION . .
FINER RECORD REPRODUCTION

Now, owners of Garrard Laboratory® Type “A” and AT-6 and
Miracord Model 10 and Model 10H Automatic Turntables can
assure themselves unprecedented and unparaikled record and
needle protection, and highest sound quality simply by plugging
in the Shure Stereo Dynetic GARD-A-MATIEC “floating” car
tridge assembly. Nothing else to buy . . . no wiring, no soldering,
just plug in.

Ingenious GARD-A-MATIC cartridge inside a special tone-arm
shell ends scratching due to dropping the tene arm or acci-
dentally dragging it across the grooves . . . records slay new,
sound new. Needles last longer—can t be damaged by pressing
arm on record. Does away with tone arm “bounce” from floor
vibrations, etc. kven plays warped records. And, the perform-
ance characteristics are those of the famed Shure Stereo
Dynetic cartridges.

SPECIFICATIONS

Frequency Responses:

Output Voltage:

Channel Separation:
Recommended Load Impedance:

Frcm 20 to 20,000 cps

€ miilivolts per channel

more than 22.5 db at 1000 cps
47,000 ohms

Compliance: 20.0 x 10-6 cm per dyne
Tracking: 1.5 t0 3.0 grams
Inductance: 60C millihenries

D. C. Resistance: 750 ohms

Stylus: .0007” diamond

Stylus Replacement: N99

MODEL M99/ A. Fits Garrard Laboratory® model ""A’'. Includes tone arm
head, factory mounted cartridge, .0007” diamonc. MODEL M99/ ATE6. Fits
Garrard AT-6. Includes tone arm head, factory mounted cartridge, .0007"
diamond. Model M93/M10. Fits Miracord Models 10 or 10H. Inctudes tone
arm head, factory mounted cartridge, .0007” diamond. MODEL N99. Re-
placement stylus assembly, .0007” diamond.

v G R D AR

Patented and Patents Pending

CARTRIDGE ASSEMBLY
WRITE FOR DETAILS TO: SHURE BROTHERS, INC., 222 HARTREY AVE., EVANSTON, ILLINOIS
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“Wanna
hear my
stereo recording
of Handel’s
‘Water Music'?"

Whether your family's needs for a tape
recorder reflect the demands of hobby,
profession, classroom or business, one of
these Norelco recorders (or both) will pro-
vide every function and feature you require.

The new Continental ‘401’ (left), Norelco's
newest 4-track stereo recorder comes com-

plete with dual recording anq‘playback
preamps, dual power amplifiers, two
Noreico wide-range loudspeakers and
stereo, dynamic microphone. 100%
transistorized. Has 4 speeds-7V2,
3%, 17 and the new super-siow
15/16 ips which gives you 32 hours
of recording on a single 7”7 reel.

“Gan't stop now.
They're
taking me
10 school
1o record
a lecture on
the metencephalon.”

The Continental ‘100’ (right) is a 7-
pound, all-transistor portable that works
on ordinary flashlight batteries (needs np
electrical connections). Records and play‘%
back anything, anytime, anywhere—up t
2 hours on a 4” reel. Simple to use.
Sound is clear as a bell, loud as you want
it. Features include dynamic microphone
and constant-speed motor with capstan
drive, Rugged. Surprisingly low pricec.

Norelco recorders are sold ard

demonstrated at camera shops, hi-

® fi dealers, college bookstores—and

/e 6'0 wherever good sound is sold. Write
for booklets A4a and A4b to:

North American Philips Company, Inc., High Fidelity Products Division, Hicksville, L. 1., N. Y.

IN CANADA AND THROUGHDUT THE FREE WORLD, NDRELCO IS KNOWN AS ‘THE PHILIPS®

CIRCLE 58A

Enjoy REMOTE CONTROL

AUDIO ROBOT
Only
$32:95

POSTPAID

with the

A wholly new concept in re-
mote-control power for owners
of hi-fi systems with extension
speakers.

The AUDIO ROBOT provides remote ON or
OFY control from any room fitted with an ex-
tension speaker (up to 5 siations): Installation
requires no additional wiring—takes a few
minutes with a screw-driver. For console or
component systems. monophonic or stereo, up
to 500-watt. Both units are compact. Remote
power-indicator light. Precision engineered.
Money-back guaraniee.

Model RCS-1 AUDIO ROBOT Control Sys-
tem $32.95 postpaid.

ROYCE ELECTRONIC DEVELOPMENTS, INC.
P. O. Box 321A, Valley Stream, N. Y.

ADVANCE ORDERS

BOUND VOLUMES
1962 Issues
Audio Magazine

Order Now*

LIMITED NUMBER
AVAILABLE

$10.00 EACH POSTPAID
U. 5. DELIVERY ONLY

Send Order
and Remittance Today

Book Division
Radio Magazines, Inc.
P.O. Box 629
Mineola, N. Y.

*Delivery January 15, 1963

Name |0 L o S s il a1 T TR

Address ... ..

(Of (3 2 A Zone State ......
CIRCLE 58B
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- MONOPHONIC

Bunk Johnson & His Superior Jazz Band
Good Time Jazz M12048

Landmarks still €rop up in jazz recording
history, which is the best indication that the
music and industry are very much alive in
this jet-propelled age, but this reissue set re-
maing in a class by itself. The first in a series
of 1942 Bunk Johnson sessions, it intreduced
unknown New Orleans musicians and helped
start a revival of traditional jazz. The three
T8 rpm talking sides first documented the
spoken testament of a jazz player, and copies
of the fifty signed and numbered sets have
~old at aucrion for as much as $130. The
complete text of Johnson’s famed account of
his part in training young Lonis Armstrong is
reprinted on the liner, and Dave Ntnart re-
lates how he und several other collectors lo
cated the venerable trumpet player and got a
band together for the date. It was also the
first 1ime any small jazz label ventured out-
side major recording centers, a move which
nearly caused the project to be postponed.

While the task of recording in any corner
of the world is much simpler these days,
amateurs still do a good part of the adven-
ruring. New Orleans studios were elosed then
as now 10 Negro performers, but the visitors
learned about the restriction only atter rheir
arrival. The search for a place 1o record ended
on the third floor of a musie store, with a
borrowed I'resto home recorder and the one
box of acetates for sule anywhere in town.
Nine were used during the only three hours
the whole band eould get tozether, and the
remaining three took down Johns=on’s message
ax a lucky afterthought. Reposing  twenty
years in a California vanlt has dimmed their
luster not at all, and the transfer to LI’ shows
every sign of care.

Jean Redpath: Love, Lilt, Laughter
Elektra EKL224

Scotland’s winsome gift ro folk enthusiasts
of all ranks and levels presents a bounteous
assorrment in this second album since her ar-
rival in America. Even a title caretully framed
to outline an enticing musical range fails to
cover every aspect ot Jean Redpath's rich
heritage of song. Now busily adding to a re-
pertoire of nearly 400 songs brought over from
Scoftand, she may eventually record BElue-
grass and other guaint styles picked up while
wandering on these shores.

As schooled as Miss Redpath is in her na-
tional tradition. she never treats older songs
as dead relics of the past, and they become
heated into living history with the intense
flame of her delivery. Tales about weavers,
herring fishing, ploughboys, and a story told
at a kirk swaree sound timely enough to deal
with such current avoeationa as auto racing
and horsebreeding. Also still popular among
country folk are old musie-hall ditties and
dancing to the sole accompaniment of mouth
musie.

Kid Ory: This Kid’s The Greatest!
Good Time Jazz M12045

This set of reissues lists selections from
1953, 1954 and 1956 sessions, and all are
prime examples of New Orleans jazz and Kid
Ory’s tailgate trombone. The eight numbers
bearing a 1933 date also reecall a hit of nudio
history, as their appearunce marked a new
high in fidelity of sound on LP. Many jazz
fans were still resisting the changeover from
78s at the time, and the jazz produet being
put out by most labels was a good reason for
replaying older records. \bout the only micro-
groove jazz available with superior sound was
on E. D. Nunn’s Audiophile label, but these
releases were mastered at 7S rpm and sold at
a premium price. After John Palladino engi-
neered the first of this septet’s dates in a
Iollywood studio, denonstrations of the origi-
nal 10-inch LP persuaded quite a few listeners
to invest in new equipment. The presence
given the horns was remarkable, and the en-
tire rhythm section could be heard in detail
on such eclassics as Creole Love Call, Bucket’s
Got A Hole In It, and The Girls Go Crazy.
Remastering brings the mono sound up to
today's standards, and a copy should be in
every representative colleetion.
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LETTERS

(from page 6)

stereo  groove, we would also know the
change in depth of tlhie groove. Measuring
the distance of the widest (deepest) part
of the groove from the uwarrowest (shal-
lowest) part of the groove, it ¢an be cal-
culated how mueh recording  stylus has
moved lougitudinally, Tf we divide the
longitndinal displacement of the stylus by
the change in depth, we would know the
tangent of the vertical recording or mod
ulution angle,

Following this method, measurements
were made of recordings produced by the
Faivehild cutrerbiead and CBS test record.
Also, the photomicrograph  published  in
AUDpIo of the (BN test reeord was meis-
ured, The following results were obtained:
The Fairehild cutter had an angle of 17
deg. at 4000 eps (original mechanical de-
sign angle of the cutter is 20 deg.)! At
the lower frequencies, vertical modulation
angle was smaller in the range of 7-10
deg., depending on frequency. This phe
nomenon could be explained by the taet
tlhis  the cutter arnature flexes at  the
higher frequencies, shifting the effeetive |
pivot poiut closer to the stylus, thereby in
creasing  vertieal modulation angle. The
CRS STRILI reecord was checked and |
found to have a 14.5-deg. angle, ¢onfirm-
ing that our method of measuring was ade- k th
quate. The photomicrograph ot the groove as e
was measured and found to he 16.5 deg., .
again quite close ro the reported tigure. l
g‘As .‘Llsumm;n'_y it ean lml siidd tlmgf forces muSIZIC Over
redueing  vertieat  modulation  angle do | .
exist. More work remainsg to be «one to
determine exaetly how mueh effect these ?/Uho Owns One
forces have at different frequencies and
under varying reeording conditions (uge of

laequer, recording level, stylus heat, and \

s0 on). It is well known that most serious |

problems exist at higher tracing frequen I ]
cies. At these frequencies pickups would

also behnve differently, tending to exhibit
greater vertical angle.
C. ALEXANDKOVICIT

While the famed Velocitone series has received acclaim

Fairehild Recording Equipment Corp. from leading high fidelity critics and editors, \_ve’re
10-40 45ih Ave. sure the comments by owners of Sonotone Veloc1to_ne
LIC, NY. | cartridges are of greater significance to you. To wit:

«_ ., without doubt the best cartridge buy for the

It Takes the Right Equipment money—excellent. Am well pleased.”

Sik: \ “Bass response better than (present cartridge).
Regarding Mr. Iarold Lawrenee’s com: Has crisp, clear sound. I like it.”
ments in vour Muareh, 1963, issue concern: “Sonotone cartridge produces very noticeable im-

ing Diahann Carroll's eoneert debut at
Philharmonie IHall, it should be pointed
out that the wircless mierophone worn by

provement . . . certainly worth the price.”
| “Bravo!”

Miss Carroll is not o part of the '‘house” “Sounds smoother than my old cartridge, which hgd
sound-mmplification system. (For a listing irritating peaks ... main advantage seems to be its
of “lhouse” equipmen! see article on page ability to track at 2 grams and still be an inexpen-
38. Ep.) Even a high-quality system will sive cartridge.”

suffer if unsnitable input equipment is used
or the system not properiv operated.

A selection of high-quality wired micro-
phones, ultra-directionad, cardioid, and
omnidireetional, and Dboth dynumie and
condenser types, is available for use wirh
the Phitharmonie Hall sonnd-mnplitication
system. Good results depend largely on the
use of the proper microphone, selected

“Aimn very pleased with the reproduction .. .”
“Separation is unbelievable . . .”

“T am very pleased with this cartridge—it has very
clear response.”’

“] am well satisfied with it ... your separate equal-
izers are a very good idea.”

“As soon as I plugged in my Velocitone, I noticed
an instantaneous and vast superiority to (present

rom those “matched” to the house system e— 7 - cartridge).” . .
i"od rzhgac:'s:nl ahewd] of time for gzli/u sei-, The Mark III is the newest in the_ Veloc1t9ne series. It
ting ov use of « speeinl eonsole that ¢an be represents the latest advance n cartrldg_e design.
installed at one of the seats in the hall Try it yourself and become a satisfied music lover—
to permit the operator to heav the sound. | Velocitone Mark 111, dual diamond styli, $22.25; dia-
Suceessful results have also been uehieved mond sapphire, $19.25; dual sapphire, $14.75.

using wireless microphones furnished by

CBS Television for use with this systen. ® RP RAT'ON
Davip 1. KLrprek

Bolt Beranek und Newmin Iue. ELECTRONIC APPLICATIONS DIVISION + ELMSFORD, N. Y.

= .
._)‘() )IO}I_ItOn St | In Canada: Atlas Radio Corp., Ltd., Toronte & Cartridges + Speakers o Tape
Cunl'ﬂ‘l('ge 38, Mass. Heads  Microphones « Electron Tubes e Batteries  Hearing Aids ¢ Headpbones
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problem
solving
micro-

., phones

$8Q95
list

model 5455
with switch

< —

PROBLEM:
“Boomy" Hall
SOLUTION:
Unidyne I

ULTRA-COMPACT UNI-
DIRECTIONAL MICROPHONE

Prevents over-emphasis of bass
tones—reproduces voices in
natural, life-like tones—the per-
fect solution to halls or rooms
with annoying bass resonances.
Handsomely designed, versatile,
extremely rugged . . . world's
smallest cardioid dynamic
microphone. Uitra-cardioid pick-
up pattern symmetrical about
axis, uniform with frequency.
Dual impedance, 50-50,000 cps.
response. With or without on-off
switch,

Shure Microphones for
TOTAL COMMUNICATIONS

Total
Communications . . .
a new concept in
modern microphone
merchandising for
the sound installer.
Write for literature:
Dept. 10-D,

Shure Brothers, Inc.,
222 Hartrey Avenue,
Evanston, lllinois

60

!

Music For Worker, Patients, And Non-People

N PRIMITIVE SOCIETIES, music per-

formed a funectional role in man’s

daily life. Tt helped to propagate the
tribe, cure disease, protect the harvest,
bring on the rain, and fatten the herd.
Today, we apply different means to
achieve the same ends. Rainmakers take
to the air to sprinkle chemiecals or drop
hombs over cloud formations, agrono-
mists experiment with secientific tech-
niques to accelerate plant growth, and
industrial enginers explore new fron-
tiers of automation.

But plus ¢a change, plus c’est lo méme
chose. Musie has returned to the worlds
of agriculture, medicine, and labor.

Not that contemporary farmers, doc-
tors, and workers perforin rain sdances,
bellow at the sick, or sing throughout the
night in front of a vaeant house in order
to inerease productivity among field
workers. The modern applications of
music are on a more technical, more
sophisticated plane.

Song For the Earth

Last vear, agronomist George E. Smith
in Normal, Illinois conducted experi-
ments to prove that corn subjected to
musie (or tones) yielded more bushels
per aere than corn without sound. He
installed audio systems to treat warious
test plots. The electronie nerve ecenter
was located in a barn. From loudspeak-
ers mounted on poles, he directed sound
at carefully designated areas. The “pro-
grams” ran for twenty-four hours a day,
from mid-May to mid-Oetober.

Mr. Swmith's experiment got off to a
noisy start. The neighbours complained.
After the levels had heen adjusted in the
flelds, the corn settled down to the strains
of Gershwin’s Rhapsody in Blug, twist
tunes, and random radio musie; in addi-
tion, there were assorted sine waves. At
harvest time, it was found that the high-
est yield ecame from the plot that had
heen bombarded with nothing but a tone
of 450 eps; next in output was the
mixed-program plot; and lowest in vield,
the silent plot. The musteal plots aver-
aged in yield between 6 to 10.8 per cent
over silent plots.

Will musie transform the character of
American farming? Hardly likely, de-
clares the University of Illinois College

WWW akhrerieaniadiahietary com
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ABOUT MUMC

Harold Lawrence

|

of Agriculture: “No beneficial effects
have ever been observed on plants with
sounds of any intensity, high or low. In
fact, there is no known genetie, biologi-
cal or physiological reason to believe
that sounds ean affect plants.”” The uni-
versity conceded, however, that sounds
of extremely high intensity ean damage
plant cells. Despite this, Mr. Smith is
not diseouraged. He mntends to earry on
with his work for at least another two
years.

To Irving Kolodin, musie editor of
The Saturday Review, Smith’s corn ser-
enade “had a somewhat familiar ring . . .
It was the echo of an experience in New
Mexico last summer (1962) at the pueblo
of the Santo Domingo Indians near Al-
huquerque. They were gathered in their
annual ceremomal for which visitors
come for miles around. Much emphasis
i the ceremonial was given over, for
hours at a time, to the intense pounding,
beating and thrumming of drums, m
solo, in pairs and in larger numbers. It
could he heard for long distances away,
as it went on all through the day of the
ceremonial, until the sun went down.”
It was the annual Corn Dance.

Music To Grow By adds a new wrinkle
to agriculture, but farmers already had
introduced reeordings into the barnyard.
From the story of Orpheus and his lute,
they caleulated that, if music hath pow-
ers to soothe the savage breast, it ought
to do the same for the tame udder. Cows,
it appears, function better at milking
time when musie is played for them, just
as hens produee more eggs to the sound
of Schumann and Kreisler.

Music To Work By

The use of music in industry is more
widespread : more than 20,000 companies
pipe background music into their work
areas. At first, recordings were utilized
by progressive husinessmen for purely
humane reasons, to relieve the monotony
of production line tasks, and to mute
the clatter of industrial noise. At a re-
cent meeting of the Human Factors So-
ciety in New York, Stephan Konz, of
the department of mechanieal and indus-
trial engineering of the University of
Illinois, reported that musie may also
increase production. Konz assigned mo-
notonous manual tasks, such as assem-
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There’% a
FAIRCHILD
CONAX

on topbf the
Empire State
Building!

WNEW-TV Channel 5
in New York uses the
~ FAIRCHILD CONAX to
maintain high average audio
levels despite pre-emphasis
problems. The CONAX is silently
“at work minimizing problems cre-
- ated by sibilants, finger snapping,
~ the shrill sounds of children, the
rattling of dishes, muted trumpets
and cymbals, which are all part of
- WNEW-TV's program schedule. No
more reduction of apparent loud-

ness because of these high frequency ‘

problems.

CONAX has been engineered by FAIR-
CHILD to cope with the problem of
distortion produced in recording and
broadcasting by excessive, instanta-

- neous high frequency peaks. The FAIR:
CHILD CONAX ‘“previews” program
material in emphasized form for effi-
cient high frequency control. The
device is based on the integrating
properties of the human ear. The
CONAX action is inaudible and instan.
taneous ~ 1/40,000ths of a second.

o CONAX produces increased signal
levels in recording and FM broad-
. cast.
- » CONAX reduces distortion in tape |
recording and tape duplication.
o CONAX minimizes channel cross-
~ talk in stereo broadcasting.

o CONAX eliminates high frequency
“splatter” between stereo channels
and SCA channel.

Why not let the FAIRCHILD CONAX i
- help you maintain high average audio
levels.
FAIRCHILD RECORDING EQUIP. CORP. |
10-40 45th Avenue, Long Island City 1, N. Y, |
MAIL THIS COUPON FOR COMPLETE DATA

10-40 45th Avenue
Long Island City 1, N, Y.

Dear Sir:

Please send me complete information on the
Fairchild Conax

Firm Name.

Address.

|
I
|
|
|
|
| Name. -
|
|
|
|
|

COLOR ORGAN

(from page 26)

could he used behind a panel, with a
rubber 1dler assembly from another dis-
carded turntable transferring motion be-
tween the driving spindle and the second
twrntable; this arvangement takes up
more spaee, but should not take more
than about 10 x 16-1n., although the final
dise would not be eentered in the area.
This might have one advantage for a
small TV-type sereen. if the driving
motor was a 3- or 4-speed model, as an
extension lever eould he added to con-
trol the speed from the tront panel, and
thus the rotational rate counld be seleeted
tor slow or fast musie.

Conceivably, along the variahle speed
idea of the preceding paragraph, the
experimenter might try d.e. motor
geared down and operated from a trans-
former and rectifier with filter capacitor,
conmeeted in parallel with one of the
lamyp cireuits, so that the speed inereases
as the volune rises, to a maximwn. This
idea might add an interesting variation,
to switeh on during some types of musie.

Other Modifications and Developments

Interesting effeets ean he seent when
projecting on shiny white drapes he-
cause the folds allow some ot the colors
to be shown in vertieal shalts of pure
color, shaded from the lamps in other
positions. Since the patterns are not
very distinet with this method, this
might make a good introduetion for one
or two musical seleetions, before pulling
down the flat white screen to show the
varied patterns fully.

In attempting to adjust to different
light levels, the human eye changes its
ris size, and at low levels this can re-
sult 1n evestram unless some heht 1s left
in the room, although it should bhe kept
off' the sereen. A\ recessed window or al-
cove, as shown here, is helpful and also
limits the spread of the light over the
surrounding walls; other experimenters
inay prefer a wider display, achieving
a tan-like shape of changing lights.

Fig. 20. One of the
directly-driven
glass-discs has
been removed to
show the construc-
tion. At the left
can be seen the
two light openings
in one of the dual-
lamphouses,
through a hole cut
in the Masonite
panel.
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This color organ may be built with
ditferent types of reflectors and glass ob-
jeets, such as prisms, broken lumps of
cut-glass bowls. magnifying lenses, and
s0 on. Besides a revolving pattern, an-
other possibility is moving a small point-
souree ot light, such as an aute tail light
operated from a stepdown transformer
(a universal output transtormer will do)

Fig. 19. A front view of the panel con-

taining the clock-motor friction drive

shows the rubber-covered wcoden disc

driving the two left discs cirectly, and the

two at right indirectly through phono-

motor assemblies to reverse the direction
of these discs.

m a small are whieh ehanges from about
an inch to almost in eontaet with the
hack of a piece of the multiple-lens glass
during perhaps a one-minute cyele;
this ean be done by mounting the lamp
on the end of a three-ineh long strip
ol metal, hinged at one end to a support,
riding on an eccentrie cam operated by
a cloek motor, and producing a slowly
lengthening set of rays radimting from
the glass. In a darkened room the ex-
petimenter ean try out somc of these
1deas and any ore that come to mind,
suggested by materials available, hefore
building them into the machine.

Two more variations ave offered for
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The Quality . . . Features. ..
Engineering Excellence
You Expect from Scott

at Unexpected
Prices!

Scott  Scott

FM Stereo 30-Watt Stereo

Tuner Kit Amplifier Kit
From the famous Scott engineering $109.95 $99.95

laboratories . . . an amazing low priced
FM Stereo tuner kit that performs like
higher priced Scott units. All the exclu-

Imagine! A stereo amplifier kit . . . from
Scott, the quality leader . .. at less than
$100! This superb 30-Watt stereo am-
plifier has all of the most needed Scott

sive Scott features you want and need are included: ‘‘Time- features: dual tone controls, tape monitor, front panel stereo head
Switching’ multiplex circuitry, Wide-Band design, Sonic Monitor phone output, derived center channel output, all-aluminum chas-
stereo indicator, precision tuning indicator, and separate level sis, scratch fijter, stereo balancing, and loudness-volume control.
controls for perfect channel balancing. Scott engineers used new Unique Scottjoutput circuitry delivers fuli power down to the low
Space-Age compactron circuitry to assure perfect performance at frequencies where power is really needed and where most moder-
this remarkably low price. ately priced amplifiers fail to meet their published specifications.
Like all Scott kits the new Model LT-111 comes with an exclusive That is why |the new Model LK-30 will drive most inefficient
full-color instruction book to make construction absolutely fool speaker systeims to full room volume.

proof. The high conductivity copper RF front end is pre-wired and Like Scott's new tuner kit, the LK-30 utilizes a full color instruction

aligned at the factory. All wires are pre-
cut and stripped. Scott's amazing new | S c OTT®
Align-A-Scope lets you align each sec- 1 -

tion of the tuner perfectly without special iy )
s trlmentst H.H. Scott Inc., Dept.35-4, 111 Powdermill Rd., Mayndrd, Mass.
Rush me complete details on your new budget priced fM Stereo

Sl aiion 9 Uoalbl Sane il i 0p; Tuner and 30-Watt Stereo Amplifier kits.

Signal to Noise Ratio 55 db; Harmonic
Distortion 0.8%; Drift 0.02%: Capture
Ratio 6 db; Selectivity 39 db; .M. Dis- 1 11! TR T
tortion 0.3% (CCIF); Separation (1 kc) Address
over 30 db. Dimensions in accessory
case: 15 ¥%w x 54h x 13 4d. City
Available early in April. include names of interested friends and we will send them dEtails, too.
Prices slightly higher west of Rockies. Subject to change
without notice
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book, Kit-Pak container, and all the Scot-
kit features the experts recommend so
highly. Its performance will astound you!

Specifications: Power Rating (IHFM)
30 watts; Power Band (IHFM) 25-19,000
cps; Distortion under 0.8%, Hum and
Noise —70 db, Frequency Response
(normal listening levels) 20-20,000 cps
-+1 db, Dimensions in accessory case
156w x 5 h x 13 )4d.

Available early in March.

Export: Morhan Exporting Corp., 458 Broadway, N.Y.C,
Canada: Atias Radio Corp., 50 Wingoid Ave., Toronto
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NEW PRODUCTS

o Transistcrized Stereo Tape Recorder.
Concord ISlesairantes Corporation has in-
troduced its first transistorized 4-trock
steren tape recorder. This model, the Con-
cord dModel ZH0, records and plays back 4-
track stereo, as well as records sound-on-
sound. It rfeanures 1ransistorized electronic
components. The Model 550 is designed to
sell for under $320.00, retail. 1t weighs 3
1. Other features include separated t-inch
speakers, dual L0-watt amplifiers, tran-
sistorized and pushbutton

preamplifiers,

operalion. The unit
with two

cords for

also comes complete
dynitmic microphones, patch
recording trom radio and hi-fi
system, sound-on-sound patch cord, and
take-up reel. A special feature is nulo-
matic disenzagement of the idler wheel
when the muehine is closed. This prevents
damaging the machine by leaving the idler
wheel engaged for a loug period of time.
The Concord Model 550 carries i ftull yvenr's

warranty on atll factory parts. Coneord
llectronies Corp., 809 North Cahuenga
BIvd,, Los Augeles 33, Calif. D-1

e Shallow-Profile, 8-Inch, Dual-Cone Loud-
speaker. Jensen Manutacturing Co. is in-
troducing v new R-inch, du:rl-cone ex-
tended-range loudspeaker with a profile
depth of only 2 13,16 inches. It is designed
specilically for high-quality, trouble-rree,
commercial-sound installations. The Type

C-835 two-element londspenker, newest ad-
dition to the .Jensen I'rofessional Series
Tiine, is inte=nded for applications where
good music quality and speech intelligibil-
ity are demanded, but with more modext
loudspenker coxt. Schoolrooms, otlices, res-
taurants, stores, and other similar install-
ations are typical examples. 1t can also be
used for time, warning, and alarm signals.
The new loudspeaker, with its supplemen-
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try apex radiating element, is integrated
with the primary radiating diaphragm
(cone) and driving coil to achieve added

frequency range with improved angular
coverage in the upper frequencies ot
speach and music. lligher efficiency and

sensitivity is further assured thrvough the
use of 2 1new Syntox-4TM ceramic magnet.
The -3853 is also aviilable to the bro-
tfessional sound confractor and distributor
in convenient 10-pack cartons that can be
delivered to the job location in one lot or
can be used individually; optional 70.7 or
25-volt factory instulled transformers, and
KWINQON instant connectors for input
and power tap adjustment. P'ertformance
specifications: power rating is 10 watts;
response range is 35-18,000 cps; 95-deg.
coverage angle: sound bpressure level is
8§84 db at 10 ft. for 1 watt input. The type
C-385 has a nominal impedance of 8 ohms;
a resonant frequency of 70 cps; O.D. is
8§%-inch by 2 13/16-inch deep; four mount-
ing holes at 90-deg. on a 3 13/16-inch
radius: net weight is 1-1b. 10 oz. Complete
architect and contractor specifications and
detitiled electrical-mechanical characteris-
tics can he obtained on request from Comn-
mercial Sound Products Dept, Jensen
Manutacturing Company, 6601 S. Laramie
Ave, Chicago 38, L1 D-2

e Broadcast Tone Arm Switch. A new
multi-purpnse low-level audio cantrol that
permits smooth switching between (wo
mono or stereo tone arms, and enables un-
trained personnel to check out stereo
system, is now available from Gray Re-
search and Development Co. Called the 404
Tone Arm Switch, this latest in v line ot
audio products designed for the hroadcast
industry by Gray Research, otfers a wide
range of features and advantages not
available to station engineers before. The
basic funection of the new 40 Tone Arm
Switeh is to connect two tfone arms to
either a mono or stereo equ:alizer and per-
mit the operator to shift from one arm
to the other as needed in playing various
types of records. The switch is also de-
signed so that in case of a maltunction in

the people

non-technical
can check out the system quickly and ac

stereo sysiem,

curately. As an additional advantage in
record-cutting cperations, the 404 provides
groove noise information for adjusting
and controlling heat on the stylus. By in-
terconneeting two tone arms, the 404 also
permits  the production of continuous
sound effects and can automatically pro-
vide vertical output for cartridges used
on hill and dale transcriptions. Mhe 404
can he conmected to the Gray 602-C Iqual-
izer, the 604-M/5 I[Cqualizer recently in-
troduced, or maoest equalizers produced by
other manufacturers. The 404 Tone Arm
Switeh is priced at $37.05. Additional in-
formation may be obtained by writing to
Gray Research and Devetlopment Co., Box
12, Elmwood Conn. Db-3

e Tape Recorder. Bell Sound has just in-
troduced the RT-360 “Professional” tape
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recorder. Although the RT-360 wrovides
several desirable features, its ont=standing
claim is i1s tape duplicating capability. A
unique head arrangement :and aceessory
reel adaptors permits duplication ot tapes
on the one machine. 'he RT-360 utilizes
the well-known mechanism of the 13ell
T-337 and T-347 decks, with three-motor
drive and electro-dynamic braking. [Klec-
tronically, the IXT-360 countains a 16-watt
stereo amplitier. Twin speakers are housed
in folding, removable balifles, which form
the cover of the cuse. When these are

tfolded back agitinst the main part of the
case, ports in the speaker housing muitch
others in the case, thus adding to the size
of the baille housing. Kight-foot cords are
supplied, so that the speakers may be re-
moved and placed widely apart for good
separation.

stereo Accessory motovized

adaptors (shown) permit use of any size
reel up to 10%-in. to extend the playing
time cubacity of the machine up to six
bours in stereo or 12 hours in ! -track
mono at 3% ips. The adaptors are also
used in the duplicating function. 'The IRT-
360 is contained in a rugged carrying case,
but it may be custom installed. In such
instatlations, it can operate either hori-
zontally or vertically. The IRT-360 can he
used as a public address system and record
speech simultaneously; or it can be used
as a musical instrument amplitier, again
permitting simultaneous recording of the
performance. The dupliciiting teature has
a wide variety of applications. The R'T-360
will duplicare i stereo tape or convert it to
mono tape. It is now in production and
will be available at the retail level nround
May 1. Bell Sound Div., Thompson Ramo
Wooldridge, 6325 Huntley [load, Columbus,
Ohio. D-4

e Stylus Gauge. A new, easy-lo-use stylus
ginuge which measures the tracking force
of any stylus and cartridgé assembly from
2 grams down to % gram, is now avail-
able. This accurate gauge, Model SG-2
cialibrated in ly-gram increments, works
on 2 balance prineiple with counter-bal-
atce weights permanently in place. To
determine i a cartridge and stylus are
triacking at the force recommended for

the
stylus on the gauge and moves it until the

best performance, user places his
the

necessary

platform is level with the Dbase of
gauge. He can then make the
adjustments to reduce or increase the
tritecking force. The plale on which the
stylus rests is made of sof't brass. This
material was chosen for maximum protec-
tion of the stylus. Lixt price of the SG-2
is $1.45. Robins Industries Corporation,
Flushing 56, N. Y. D-5
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bling and disassembling washers, or put-
ting nuts on bolts, to groups of students.
The tests revealed that output rose 17
per cent when music was played.

Music for Machines

Even nuts and bolts now have their
own musical programs of a sort. A firm
recently brought out a machine cleaner
that operates by sound. Metal parts to
be cleaned are placed in a water tank
througlh which high-frequency tones are
transmitted. The dirt miraculously drops
off. At a recent demonstration in New
York's Colisewn, the company’s repre-
sentative invited spectators to dip their
fingers into the tank while the machine
was in operation. The effect was like a
sand-papered electrieal shoek. If left in
the tank for more than a minute or two
at higher sound levels, the flesh would
disintegrate under the bombarding high
frequency waves.

New industrial applieations of sound
are cropping up each year. For example,
sound waves are now employed to jiggle
wet eement, a function previously per-
formed by mechanical vibrators.

Dental Ditties
In the field of medicine, doctors have

found that musie relieves the tension of |

the waiting room. A physieian in Atlanta
has even brought musie into the opera-
ting room to calm patients undergoing
surgery with loeal anestheties. About
one year and a half ago, dentists began
using a special musical device for skit-
tish patients. It was a box with ear-
phones attached. The patient wore the
“cans,” which relayed two programs
from a tape machine. The first contained
soothing musie with no sudden dynamiec
changes; the other transmitted “white
sound,” resembling a waterfall or foun-
tain. The patient controlled the pro-
grams himself by means of two dials
located on the box. The musie was de-
signed to mask the sounds of the drill
and the sharp-pronged explorers; the
“white sound,” a sort of aural poultice,
was meant only to counteract intense
pain. Production of audio analgesies,
however, has been discontinued. Somnie
dentists talked darkly of possible dam-

age to brain cells eaused by the over-use |

of “white sound.” But the earphones and
the “dry’”’ music have remained.

Walt Whitman wrote:

1 hear America singing, the varied
carols I hear, those of wmechanics, each
one singing his as it should be blithe and
strong. . . .

Todav, the great rhapsodie poet would
be hearing America not only sing, but
hum, squeal, buzz, and drone. And, be-
fore long, perhaps only Death Valley
and Pike’s Peak will he safe from the
sound-carrying agronomists, physicians,

engineers, and background-musie ven-
dors. 23
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$13.50 plus
enclosure:
a speaker

G

system that'
sounds like
a m@ll@on‘

Put the ne\’v 8-inch Sonotonc “WR8-BH” into a good stiff infi-

nite baffle br bass reflex cabinet, and hear sound that’ll make
you think |someone misplaced the decimal point in the price.

It looks just like any other 8” speaker, The Alnico V magnet
is about thic same weight as you’d expect to find in a good 8”
speaker —|the cone and suspension material appears to be the
same. The difference? The design. The material used is not half
as importaht as how it is used.

One differemce you’re bound to see. That's the unique high fre-
quency cone radiator, instead of the usual spherical tweeter.
Just that little clement extends the range clear out to 20,000
eycles. An(i1 with a properly matched enclosure, she’ll go down
to 50, 40 and even 30 cycles, under ideal conditions

Sound incriedible for $13 50?7 Wait until you hear how smooth
and clean the response is over the entire frequency range. If
there is any distortion, you’d have to measure it ~— you can’t
hear it. Fjrther, there’s no perceptible dip in the vicinity of

the 6 KC drossover frequency. The result: A very satisfying
sense of “presence” in the mid-range — lacking in so many
coaxial spoakers.

The WR8-BH handles 20 watts average program material and
peaks to 40 watts. Highly efficient, it requires less power input
for a given acoustical output, which makes it very desirable
for use in low-efficiency bookshelf enclosures. Terminals of the

WRS8-BII are eolor coded to simplify correct phasmg in mul-
tiple speal\gr and stereo systems. Nominal impedance is 8 ohms.
The magnetic structure is completel\ enclosed, ¢liminating dust.
The same combination of quality at a sen-
sible price, embodied in the new Sonotone
“WR8-BH,” is evident in the rest of the Sono-
tone speaker line. The “CA-12A” coaxial
i provides clean, smooth response 35 to 20,000

cyeles. List $31.00. The “W-12” woofer pro-
duces natural bass for 3-speaker sterco sys-
tems or multi-speaker mono systems. List
$19.00. And the elliptically shaped “T-64"
tweeter reaches from 2000 to 20,000 cycles.
List $12.00.

Sonotone speakers can put new
life into your high fidelity music
system. Hear them today.

SONOTONE® CORPORATION

ELECTRONIC APPLICATIONS DIVISION + ELMSFORD, N. Y.

In Canada: Atlas Radio Corp., Ltd., Toronto . Cartridges « Speakers ¢ Tape
Heads « Micrgphones ¢ Electron Tubes ¢ Batteries * Hearing Aids ¢ Headphones

|
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those who want o experiment further

2 set of low-priced or used 353-mm
slide projectors ean he fitted with color
{ilters and their lamps eonneeted to the
color amplifier enabling some or all of
the patterns to bhe shown from a longer
distanee upon a standard glass-beaded
sereen. In place of slides, thin dises of
rippled glass, or elear plastie with pat-
terns photographed or pamted on them
could be rotated in the foeal plane of the
projection lenses; operated by small
cloek motors and positioned so that the
segment ol each dise projected seems to
rotate in a different direetion, the result-
ant patterns would blend eolors where
the bright sections overlapped on the
sereen, while an individual eolor streak
would appear i full intensity where it
happened to be projected in the dark-
ened section of the other patterns. With
the awpliticr shown, the lamps would
hiave to he linited to a maximum of 100
watts each.

Another experiment tried was to pro-
jeet on the sercen a film consisting of
highlights of ocean waves cdited roughly
to reeorded music while the eolor organ
projected viarying color patterns in the
darker parts of the pietwres, with otten
pleasing effects. Using a rheostat dimmer
or Variae on the projector lanp, fad-
ing-in color or black-and-white slides
during the performance of a selceted and
appropriate series ot scenes offers some
laginative possibilities far a presenta-
tion suited to a larger group, although
this detraets from both the realistie
seenes and the purely abstraet qualities
of the eolor orean, but undoubtedly
some of the results wonld he pleasing
to manyv people.

A word might be inserted as to the
best kinds of music to preseut on the
color organ—any kind will give an
interesting  effeet, but some kinds are
especially  faseinating, notably  those
with definitely separated trequencies at
different times. In the classieal field,
some of the musiec of Stravinsky and

Bartok, among manv others, proved in- |
) t-3 B

teresting; some of the unewer novelty
instrumental albws, such as the popular
Taboo, ave very good visually, and al
though I am not acquainted with the
subjeet, the instrumental effeets of some
kinds of jazz musie would seem to offer
possibilities. Expevimentation  is the
best way to discover what looks best,
varying the volume and decay settings.

Undoubtedly the future use of the
color organ will still have linnted appeal
to the population as a whole, whieh
seems {0 prefer the shoot-em-up and gal-
kissing tvpe of realism, but for those
with a different esthetic interest, ov for
those merelv sceking a visual novelty.

some form of ahstraet color rendition |

seems to offer possibilities in artistic ex
poration and eleetronic experimentation.
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— 7 ] “Model H"'

;

“Klipschorn'’

HOW TO

SUCCEED
IN SOUND f
WITHOUT EVEN TRYING

Start at the top with a Klipsch system you can
afford. Whether it's a single MODEL H or 2 master
stereo system composed of two KLIPSCHORNS
and a CORNWALL, you'll find Klipsch quality
sound reproduction in a wide range of prices.
And you'll save in the long run because of Klipsch
fundamental design which means low obsoles-
cence. You'll avoid expensive trade-ins of inferior
equipment. Write for details on our progressive
plan for economical upgrading of your sound
system.

! KLIPSCH and ASSOCIATES, INC. i X,
P.O. BOX 96 A HOPE, ARKANSAS Bsticore sates carm.

For information write Dept. MD13
CIRCLE 65A CIRCLE 658

VWeau!

Complete with 2
Dynamic Mikes, Output
Cable, Tape Reel and
1200 Feet of Tape

“Cornwall"

Port Washington, NY

LAFAYETTE
PROFESSIONAL QUALITY _
4-TRACK STEREO TAPE RECORDER ’

A
¥ complete
RECORDS SOUND-ON-SOUND recording
Here is professional quality at Lafayette’s low price. Compare studio

this dependable portable tape machine with others and you in one case
will agree, the RK-155 is tops.

e Playback 4 and 2-track stereo; 4-track monaural e Record 1699 5
4-track stereo and monaural e Dual level meters e Buiit-in

amplifiers and 2 full-tone stereo speakers for hi-fi sound |NO MONEY DOWN

e Response: 40-18,000 cps at 7% ips e 2 Speeds: 3% ips
& 7Y% ips e Plays reels up to 7 inches

' § RK-155WX With Carrying Case = .. ... Net 1569.95
- ¥ LAFAYETTE Radio ELECTRONICS O gush‘ ﬂsﬂeezﬂipi 328 S
; B Dapt. AD-3 P.D.Box 16, s S Lo
l Syosset LI N.Y. O RK-155WX $. . .o enclosed LAFAYETTE Radio ELECTRUNIC I
‘ ] Syosset, L.1, ]
ocn:o s
| PNAME ... T e o g‘amanch;{JEF;l §Y scParsu':m v |
Y 13, N. a s,
lADDRESS ........................................................................ pﬁ?..ﬁg{.'g‘_ N,],N NewraarTuz N.J. :
Bronx 58, N.Y. Boston 10, Mass. ||
CITY i ZONE ......... STATE ... Natick, Mass. o4
----------------m--m------
CIRCLE 65C
65
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Getting
only half
the sound?

s

- x’; .. ‘
Stereo Gartridges

All the stereo sound...the ultimate in sound
from your records . .. is yours when you
switch to the incomparable Ortofon stereo
cartridge. Only Ortofon gives you clear, clean
channel separation throughout the entire
audible frequency range . .. not merely, as
with ordinary cartridges, only at a specified
single frequency!

Ortofon has long been recognized as a sup-
plier of the finest recording and playback
equipment to professional recording studios
throughout the world. Today, ELPA, for the
first time, brings Ortofon equipment to the
high fidelity market here . .. tailored to your
ngeds,.but featuring the same Ortofon en-
gineering perfection . . . superlative design
. . . meticulous attention to every detail.
Of course, you’ll want to assure the perfect
tracking of your Ortofon cartridge by in-
stalling it in a low-inertia, high-precision
Ortofon arm -— though the new Ortofon
SPU/T cartridge will fit any standard stereo
arm, You'll find an Ortofon arm that’s ex-
actly right for your needs and budget. See
and hear the Ortofon at your franchised
§ea1erfs today. Or write for information . ..
including comparative cartridge tests made
under identical conditions.

Guaranteed for One Full Year, $49.95 Net

Ortofon RMG 212 arm
—$54.95 net . . . most
thoroughly profes-

on the market. Orto-
fon arms cover the
§'% Dprice range from

- $19.95 to $59.95 net.

FREE! 16 page full line Elpa
catalog on request Dept. A-4. cirpn

ELPA MARKETING INDUSTRIES, Inc.

ORTOFON DIVISION, New Hvde Park, N. Y.
In Canada: Tri-Tel Associates Ltd. Willowdale, Ont.
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MODIFIED AV-1

(from page 44)

read just like the copy. The photfo-en-
graving process consists of printing a
negative onto a sensitized copper (or
zine) plate, treating the printed eopper
so that where light hit the sensitized sur-
face it becomes resistant to the eteh, and
then etching away the remaining metal.
Actually there is rather more to it than
that, but the making of printed-vireuit
panels is much simpler, and as soon as
the eopper is etched off the pangl, the
job is complete. After thorough w:shing,

the holes are drilled, using a #3535 drill |
for the separate soldering points, and |

larger drills where indicated. The com-

ponents are placed on the opposite side

of the panel from the printed Fireuit,

the leads beut over, and soldered. It 1s |

recomniended that the leads to the tran-
sistors and diodes be “heat-sinked” dur-
ing soldering, using a special tool for
the purpose such as an X-aeto Loek-
Grip plier or, more simply, the tips of
a long-nosed plier. Hold the lead firmly

| on the opposide side of the panel from

sional 12" stereo arm |

| adjust R,, to obtain an indieation of |

the soldering, and continue to hold the
lead until the soldered joint is eocl, Then
proceed to the next lead, making eertain
that tle tool has not heated up ap-
preciably. Transistors and diodes can
be ruined if improper soldering practice
is followed, and at $17.60 for the five
transistors, it is better to he sldw than
sorry.

Calibration

Onee the instrument is completed, the
calibration procedure is similar/ to that
ontlined in the Schotz artiele. The first
step is to adjust R,; to obtain 4 volts

d.e. the emitter of Q,. It will e neces- |
sary to connect some 3000-ohm, resistor |

from Sw, to ground in order to make
any preliminary adjustment. The exact
value is not important, sinee if will be
determined in the ecalibration process.
Assuming that a second a.f. voltmeter
is not available, it will be necessary to
obtain some known voltage scurce for
calibration. The usual 117-volt| a.c. line
comes eclose enough, if no othér source
is available.

Using three more of the resistors from
the original AV-1 switch conneeted as
shown in Fig. 5 will give 0.88 volts at
the junction of the three msisto}ﬁs. Apply
this voltage to the input terminals with
the selector switech set at 1.0 wvolts and

0.88 on the 1-volt scale. Then with the
selector switeh set on 300 volts, apply
the 117-volt line signal to fhe input
terminals and select a 10-per-cent 3000-
ohm resistor which will give a 117-volt
indieation on the 300-volt scale. Re-
member to switeh the 117-voli line off
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A Professional
Quality
Turntable Kit

GRAY PK-33

An easy-to-assemble stereo LP
turntable kit of professional
quality and performance. Rumble
better than 50 DB down ... flutter
0.08%, . ..wow 0.2%. Polyurethane
drive belit; hysteresis-synchronous
drive motor.

PK-33 Turntable Kit $49.50
TBA Accessory Base 17.95
SAK — 12/G Tone Arm Kit 24.95

for complete dealer data write to:

GRAY RESEARCH &
DEVELOPMENT CO. INC.
Box 12, Elmwood, Connecticut
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CIRCLE 66B

PURCHASING
A Hi-FI
SYSTEM?

‘ TRADE-INS OK—TIME PAYMENTS
Up to 2 years to pay!

Jim Lansing®
Altec Lansing

‘ send "S ﬂ:‘s'::v:iu

Your List Of | (s,

Components | &<
For A

Package

Quotation

USL Citizen Band
Gonset o Hallicrafter
Texas Crystals
Concertone o Viking
Bell ® G.E.
Weathers
Harman—Kardon
Eico  Pilot @ TEC
Sherwood*

ESL e Frazier
Superscope

Dual Changer
Bogen @ leak

AIREX Dynakit @ Fisher
H. H. Scott
WON’T BE Thoren:'?
UNDERSOLD | Fince o £t
gOWcld
. ony ® Robert
All merchandise is Chu{long:r o
brand new, factory Browning
fresh & guaranteed. Sl?m"dd. Norelco
iracor
Visit our N.Y. Showrcom General Radio
Rek-O-Kut
Components
Tandberg*
Fairchild
Pickering ® Gray
Audio Tape
Magnecord®

Rockford Cabinets
Artizan Cabinets

CORPORATION *Fair Traded
85-AMCortlandt St.,N. Y. 7, WO 4-1820
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~—0.88v, A.C.—»

Fig. 5. Set-up of three resistors from orig-

inal selector switch to provide a low volt-

age for calibration which is related to
the 117-volt a.c. line.

eaeh time vou ehange the 3000-ohm re-
sistor. While this method is admitted]
a “quick and dirty” one, it will give
aceuracy within about 5 per eent in
most instances.

One other method of achieving the
same result is to use a 3300-ohm 5-per-
cent resistor and conneet it permanently
m place. Then trv a number of different
100-k resistors aeross the 3300 ohms
to make the correct calibration.

If another a.f. voltmeter is available,
simply apply a signal of, say, 10 volts
to the top of Sw, and note the indica-
tion on hoth instruments. They reduce
the applied signal by 50 db, as measured
by the second instrument. and adjust
the value of %, hy substitution s0 that
the output of the transistorized neter
indicates the same valge, Any of these
methods will give approximately cor-
reet results—the latter being the hest,
obviously.

Using the A.F. Voltmeter

Because of the high input impedance
of this type of a.f. voltmeter, it is Possi-

OS5 AMPL 2
- 3
(4)
-
// [ T ———
i(_ o
<
0sC S
9
(8)

Fig. 6. Typical set-up for measuring am-
plifer gain.

AUDIO e APRIL, 1963

ble to use it to measure signals praeti-
cally anywhere in an electronic cireuit,
Just as it is possible to measure d.c.
voltages with a v.t.v.m. of the usual tvpe
at tube clements where an ordinary
voltmeter—even one having a resistance
of 20,000 ohms per volt—would load
up the ecirenit and give indieations
which were not truly representative of
actual operating conditions. With =
little experience, it is possible to make
a large number of measurements with
an af. voltmeter of high input im-
pedance. A few sueh measurements are
described in the following paragraphs.

Gain. Figure 6 shows a typieal set-up
for measuring voltage gain in an ampli-
fier. A signal is fed to the input and

}’,7 -

THE PLACE: Ruandi

the amplifier is terminated in its nontinal
load, either with a rvesistance or with a
loudspeaker, for example. In (A) is
shown the method using two a.f. volt-
meters, while (B) shows the same type
of measurement using only one instru-
ment. The output signal is mensured
first to make sure that the amplitier is
not heing operated at an output level
greater than its rating. Output power
can bhe caleulated when load and signal
are both known, and is given hy the
formula

P=F?/R
where P =power in watts
E = measured signal voltage
R =load resistance.

Tandberg Tape Recorders...Dependable Everywhere!
Urundi, Congo, Africa.

THE SITUATION: Natives listen swith rapt attention as
Model #2 (Model #8) plays back their singing voices.
unit was used extensively on safaris into the

a Tandberg
The identical
deepest jungle where

on-the-spot tapes of wild animal life sounds were recorded. The rugged

construction and quality design of the T

andberg were instrumental in

obtaining faithful recordings under difficult conditions. Power was de-

rived from a converter and car hatt

€ryv.

THE CONCLUSION: TANDBERG OFFERS BETTER, CLEARER,
MORE NATURAL SOUND UNDER ANY CONDITION!

Tandberg tape recorders are guaranteed for 12 months,

*Details about Tandberg Tape

MODEL 74
Complete Siereo Music Systen,
Features: 3 speed, 4 track
stereo record. stereo playhack
with 2 power amplifiers and 2
built in speakers.

MODEL 64

Features: 3

List £399.50

Jﬂnd bBl’g@ of America, Inc., P. 0. Box 171, 8 Third Ave., Pelham, N, Y,

Stereo Record/Playback Deck,
separate heads,
monitoring on tape, multiplex
input, 3 speeds, autamatic tape
stop, sound-on-sound. Remote
control start-stop available.

Recorders

MODEL 8

Monaural Record/Playback.
Features: 2 speeds, 2 heads,
power amplifier, built-in
speaker. In 2 track or 4 track.
Model 8F — Remote control,
start-stop, fast rewind.

List £498.00 From $219.50
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T e P OIGER a1 o
convenient service to AUDIO readers

I

=
Order your books
by mail — save time and travel
we pay the postage.

Maintaining Hi-Fi Equipment

Joseph Marshall
A valuable reference for
anyone whose living or
hobby is servicing hi-fi
equipment. Outlines the
professional approach for
servicing all types of hi-
fi components. Covers
trouble-shooting of elec-
tronic, mechanical and
acoustic problems. 224

pages.
No. 58 Paperback $2.90*

Designing and Building
Jeff Markel

Written by a professional
hi-fi furniture designer
who has taught furniture
design at leading col-
leges, this book is an au-
thentic reference of value
to the hi-fi fan and pro-
fessional custom builder.
Covers everything from
types of woods to furni-
ture finishing for the
mechanically adept; de-
sign principles, styles and
arrangements far the
decor minded. 224 pages.
No. 79 Paperback $2.90*

Hi-Fi Furniture

Stereo...How It Works

Herman Burstein
A well known authority
writes on the exciting
technology of stereo. lts
theory and operating
techniques including re-
cording, playback, broad-
casting, simulcasting,
multiplexing. Covers
sterec discs and tapes
with a unique and prac-
tical approach., 224
pages.
No. 80 Paperback $2.90*

McProud High Fidelity Omnibook

Prepared and edited by
C. G. McProud, publisher
of Audio and noted au-
thority and pioneer in
the field of high fidelity.
Contains a wealth of
ideas, how to's, what
to’s, and when to's, writ-
ten so plainly that both
engineer and layman can
appreciate its valuable
context. Covers planning,
problems with decoration,
cabinets and building hi-
fi furniture. A perfecr

guide.
No. 115 $2.50*

Tape Recorders and Tape Recording’
Harold D. Weiler

A complete book on home
recording by the author
of High Fidelity Simpli-
fied. Easy to read and
learn the techniques re-
quired for professional
results with home re-
corders. Covers room
acoustics, microphone
techniques, sound effects,
editing and splicing, etc.
Invaluable to recording
enthusiasts.

No. 112 Paper Cover $2.95*

¢ MONTHLY SPECIAL!

Save over 459% with this collection of AUDIO Books.

Handbook of
Sound Reproduction

Edgar M. Vilichur

Right up to dote, o com-
plete course on sound re-
production. Covers every-
thing from the basic
slements to individual
chapters of eoch of the
important componerits of
a high fidelity systom.

No. 110 §3.75*

“the best of AUDIO" —
edited by C. G. McProud

A new compendium of
AUDIO knowledge. Here
is a collection of the
best of AUDIO — The
AUDIO Clinic by Joseph
Giovanelli . |noted
audio engineer a the
original high fidelity an-
swer-man — EQUIPMENT
PROFILES edited by C. G.
McProud . . . Editor of
AUDIO. Here is a wealth
of hi-fi and audio, infor-
mation. Answers ho the
most important issues in
high fidelity and a valu-
able reference.

No. 124 Volumo | ($2.00*

SAVE $5.25

Handbook of Sound Reproduction ($3.75) ‘‘best of AUDIO" ($2.00)
McProud High Fidelity Omnibook ($2.50)
Tape Recorders & Tape Recording ($2.95)

TOTAL VALUE OF ALL FOUR BOOKS $11.20

Your cost ONLY $5.95 POSTPAID
This offer expires June 30, 1963. Good only on direct order to Publisher

CIRCLE 05300

Introduction .to Hi-Fi

Clement Brown

An original, refreshing
approach to hi-fi theory
and practice—a typically
British thoroughness in
the discussion of pick-
ups, preamps, omplifiers,
speakers, acoustics, etc.
— with an interesting
prognosis of hi-fi in the
future. The author is a
renowned British author-
ity. His style contributes
a fresh new look at hi-fi.
192 pages.

No. 88 Paperback $3.20*

“The AUDIO Cyclopedia”
Howard M. Tremaine

Here is one single volume
with the most compre-
hensive coverage of every
phase of audio. Concise,
accurate explanations of
all audio and hi-fi sub-
jects. More than 7 years
in preparation—the most
auvthoritative encyclope-
dic work with a unigque
quick reference system for
instant answers to any
question. A vital com-
plete reference book for
every audio engineer,
technician, and serious
audiophile.

¢ 1280 pages
* 3400 topics
® 1600 illustrations

No. 123 $19.95*

High Fidelity Simplified
Harold D. Weiler

The complete hi-fi story —
onswers all questions about
tuners, chongers, amplifiers,
tape recorders, speokers,
record ployers, etc. Lots of
ideas for custom instolla-
tions. Tells how to achieve
concert hall reception in
your home. 216 poges.

No. 142 $3.30

AUDIO Bookshelf —RADIO MAGAZINES, INC.
P.O. Box 629, Mineola, New York

Please send me the books | have circled below. | am enclosing the

*All U.S.A. and CANADIAN

Getting The Most Out Of Your Tape Recorder

orders shipped postpaid.
Add 25¢ for Foreign or-
ders (sent at buyer’s risk).

Herman Burstein

Written in “‘plain talk’" for

full remittance of $..... ... .. ... ... (No C.0.D. or billing.)
58 79 80 88 110 112
115 123 124 142 251 0s300
NAME
ADDRESS
CITY. ZONE STATE

68
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the man who has, or wishes
to buy, a tope recorder. !t
answers the myriad ques-
tions raised by tape record-
ing enthusiasts. Its chapters
cover every phase af opera-
tion ond maintenance—from
adding a tope recorder to
the hi-fi system, to a thor-
ough dissertation on micro-
phones. Lots of practical
information on how to buy.
176 pages.

No. 251 $4.25

AUDIO
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CIRCLE 633

IF YOU ARE MOVING
Please notify our Circulation Department at least 5 weeks
in advance. The Post Office does not forward magazines sent
to wrong destinations unless you pay additional postage,
and we can NOT duplicate copics sent to you once. To save
yourself, ws, and the Fost Office a headache. won’t you
please cooperate? When natifying us, please give your old
address and  your new address. Circulation Deparcment. !
RADIO MAGAZINES. INC. P. 0. Box 629. Mineola. N. Y.

T
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hobby

ELECTRONIC ORGAN KITS

tor home, scnoo!, church, clubs.

The Ovigivial “Beusld-ii- Yourself” Organ
sounds like a plorious pipe organ

SAVE

“-_O

70 /i
Anyone Can Do It! Here s What You Get

up to

\‘L%

Maniuals & Couplers. Tone Generalor, Tone Changers. Pedal Keyboards. Consoles,

Mai! w, al absolutely FREE
omplete information on Artisan’s new 1963 Organ-Build-
ing Kit! Nustrated instruct lead you through every step
1 this happy hobby, you a emble-at-home a magnvf
c v Artisan eiectronic argan the best
a d_ ykng! No tech kill requured and yuu save u )
o 70% ot comparable Org: /sknppmg
Jeater profits and fa Y) Iab r! You can play as you build
and pay d ). Write today!

|ARTISAN ORGANS 2476 **A™" N.Lake Ave.Altadena,Calit.|

! |
| -
-----------i-----ll I

CIRCLE 69C
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AMPLIFIER

Fig. 7. Method of measuring individual

stage gains in an amplifier.
The voltage gain of the amplitier is
simply the ratio of the output to the
input voltages. The gain in db 1s ealeu
luted from the formula

Gain (dh) =20log (F,/F;)

where E, and E,; ave output and input
signal voltages respectively. This for-
muli is strietly true only when the input
and output impedances are equal, but
the gain in db is often expressed with-
out correction for differing impedances.

Figure 7 shows how the gains for each
of severul suceessive stages may be
measured. This type of information 1s
often useful in design work, and more
practieally, in servieing. Gains over
triode stages ave likelv to range from
10 to 40, and over pentode stages from
possibly 25 to 150. The average gain
ficure eneountered from grid to plate of

pentode or tetrode output stauge s of
the order of 17.5, and any measured
value differing from that figure ap-
preciably should be sufficient cause to
suspeet the stage.

Feedbaek. The amount of feedback
may he determined by measuring the

input signal required for a given output
with the feedback network connected,
and then neasuving the input signal ve-
quired with the network disconnected.
The amount of feedback, in db, is given
from the formula

Feedback (db) =20 log (E,/E;)

where E, is the input signal with feed-
back and £, is the input signal without
feedback.

Harmonie Distortion. Figure S shows
a simple method of determining bar-
monie distortion. The output of the
amplifier under test 1s fed into its nomi-
nal load, followed by a bridged-T null
cireuit which is ferminated with a re-
siztive loud. With a simple ecireuit of
this tvpe, the exact null frequeney may
not be known accurately, so the proce-
dure is to adjust the osecillator to obtain
a winimum indieation in the meter at
position B. As the frequeney is ap-
proached, the shunt resistor R is varied.
When further changes in oscillator fre-
quency and the value of R result in no
further reduction in the indication of
the meter m position B, the meter is
shifted to position A and the level ad-
justed to that at which the distortion

WWW_ akherieaniadiahigstary com

| BUYER’S GUIDE
T0 GOMPONENTS
TRADING

P

| % %@_

Pt

| A FISHER

TUNERS, RECEIVERS & AMPLI-
FIERS ... all leading makes and
models. WHY BUY? When you can
TRADE . . . and receive the highest
trade-in allowance. from the coun-
try's original and largest audio trad-
ing organization, Audio Exchange.

GARRARD

RECORD PLAYBACK SYSTEMS, AND
TAPE RECORD/PLAYBACK . . . all
leading makes and models . . . The
Hi Fi/Stereo components your ear
is yearning for will not only cost you
less when yovL trade by mail with
Audio Exchange (or in person at our
New York area showrooms), it's
SAFER. Unmatched guarantees: free
parts and labor within 90 days . . .
75% allowance in trade-back within
6 months . . . plus a 10-day money-
back guarantee on USED com-
ponents.

AR SPEAKERS
SPEAKER SYSTEMS, Wall, Large En-

closure and Bockshelf. ..
makes and models. ..
m FREE-“TRADERS HANDBOOK"—
a colorful 16-page booklet that ex-
plains everything about trading by
mail. New components from over a
} hundred manufacturers, and guar-
anteed used equipment by the car-
load. All at lower cost because of
higher trade-in allowances. Write for
your free copy.

all leading

153-21 Hillside Ave., Jamaica 32, N. Y. Dept. A4 AXtel 7-7577
WHITE PLAINS, N. ¥_BROCKLYN, N. Y. MANMASSET, N. Y.
203 Mamaroneck Ave. 1065 Flatbush Ave. 451 Plandome Rd.

PLEASE SEND ME FREE BOOKLET
| NAME

{ADDRESS

|
|
[
" i
|
|

CIRCLE 69A

© audio exchange!

PLEASE MAIL ALL ORDERS AND INQUIRIES TO JAMAICA |
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PERMOFLUX CORPORATION

70

Dynamic

HEADPHONES

Standard of the World

Unexcelled for —

@ Quality

@ Frequency Response Range
® Durability & Ruggedness
@ Comfort

#® Noise Exclusion

PERMOFLUX headphones
carry a life-time warranty!

Write for catalog

P.0O. Box 1449, Glendale, Calif.
CIRCLE 70A

YOUR

COSTS

SHRINK

WITH KEY
DISCOUNTS

Prove it for yourself! Rush us your
list of stereo hi-fi compenents. for an
immediate price-busting quotation.

Enjoy these advantages:

® LOWEST PRICES

® SPEEDY DELIVERY

® FACTORY WARRANTY

® EASY PAYMENT PLAN
For a real eye-opener, send for our
valuable money-saving audio discount
catalog A-17, featuring the latest in
stereo equipment.

KEY ELECTRGNICS CO.

120 Liberty St., N. Y. 6, N. Y.

CIRCLE 70B

VM VM
A [l
60~ I
0osc a9c 4y 1‘
i AL e
n n
- D( <
AMPLIFIER| < :; = AL 4 <.
e 2 cifls=
6000 .
0SC _l
SUGGESTED VALUES
Cp .03 pf L] 30H
Cy  .003 pf Ryp 10,000
C3  0.25 pf Ry 10,000

Fig. 8. Simple circuit usable for m;,;king
measurements of harmonic distorfion.

measurement is to be made. Then shift
the meter to position B again, make any
further adjustments of the oscillator
frequency and the value of R to ¢btain
a minimum again. The distortion is then
given by the formula

D= (Ez/E ) %100
where the signal voltages I, ard Ej

ave those read on the meter at the cor-
responding positions.

The values of the inductance, the two |

capacitors, and the resistor will depend
on the frequency at which the distortion
measurement is to he made. A suggested
value for L is 8.0 Henrv; O, and C,
should then he approximately .04 pf
for 400 eps, .006 uf for 5000 eps, and
00025 uf for 5000 eps. I depends on the
Q of the inductance, hut should be a
variable having a range from zero fo, say,
500,000 ohws.

Intermodulation Distortion. A simple
IM distortion measurement circuwit can
be arranged as shown in Fig. 9. This
civeuit will not yield quantitativg meas-
urements but is useful in experimental
development work to give qualitative
ficures.

osc AMPL

LOAD

Fig. 9. Suggested arrangement circuit

for intermodulation distortion measure-

ments. While not near laboratory accu-

racy, this method will give comparative
figures.

An input signal consisting of 60 eps
and 6000 eps mixed together, with the
level of the 60-cps signal bheing four
times that of the 6000-eps signal, is
used for the measurement. The ﬁmpliﬁer
to be measured is terminated| with a
resistor equal in value to the nominal
output impedance of the amplifier. This
is followed by a network consisting of
a high-pass filter, a rectifier dibde, and

WWW akhreriaaniadiahistary com

CLASSIFIED

Rates: 10¢ per word per insertion for noncommerclal
advertisements; 25¢ per word for commerelal adver-
tisements. Rates are net, and no discoants wili be
allowed. Copy maust be accompanied by remittance In
fell, and must reach the New Yerk office by the
first of the month preceding the date of issume.

HIGH FIDELITY SPEAKERS REI’AIRED
AMDIRITE SI'EAKIER SERVICE
168 W, 23rd Nt New York 11, N, Y.
CIT 8-4812

ENJOY PLEASANT SURPRISES? Then
write us before you purchase any hi-fi. You'll
be glad you did. Unusual savings. Key Elec-
tronics, 120 Liberty Sr., New York ¢, N. Y.
CLoverdale §-1288.

SALE 1TEMS-—tapes—puckage
Bayla, Iox 1310, Wantagh. N, Y,
MILITARY DISCOUNT—name brands. Free
recording tape and stereo handhook. Include
rank, serial number. Eleetronics International,
Ine. Box 3066, Charlottesville, Virginia.

" PIPE ORGAN REBUILDS advertising and
nostalgia monihly magazine, $2. year. Alden

quotes.

Milier. 3212 34th Avenue South, Minneapolis
6, Minm.
INTERESTED IN NEW BELECTRONIC

MUSICAL INNTRUMENTS? Send for free
copy of “MoogMusic” to IR, A. Moog Co.. Dept.
11, Box 263, [thaeca. New York.

BROWNING L-500 AM-shortwave (6-18
me) tuner. Excellent condition. $43, including
mahogany enclosure. Express collect, K. Har-
rison, 500 Miami, Terrace I’ark, Ohio.

CONVERT OLD RECORDERS to 4-track
monophonic or sterophonie playback. P'rofes-
sional repairs on all recorders. Wrire or cail
Audio Masters. 306 West 100 St., New York,
N. Y. AC 2-5584.

FOR SALE: Knight motorized AC VTV,
30, Pair of Acrosound TO-300 transformers.
new, unused, $20 for the pair. C. Badner, 704D
8. Phillips. Chieago 49. 111

BEETHOVFEN NINE SYMPIIONIES. Ever-
ext Records. London Symphony. Josef Krips,
S LI"s. booklet program notes in leatherette
box. Regular $47.50. special $14.95. No QO |
Prepaid. Record .\cecesxories éorp., 693 Tenth
Ave., New York 36. N, Y.

tuner.
139th

" WANTED : REL 646C-1 Drecedent
Manny Villafana, ST 6-2100, 598 E.
St., 5 . YL

sronx 54, N.

TIARDISICORD. Same as owned by |
deiphia Orchestra and RCA Vietor, In kit
form for home workshop assembly, $150.
Clavichord kir, $100. Free brochure. Write :
Zuckermann Harpsichovds, Dept. R, 115
Cliristopher St., New York 14. N. Y.

WANTED : Used Ampex, Concertone, Presto.
Crown. Magnecord, etc. tape recorder. \‘\ ith
or without electronics. Mong or stereo. State
full description ang price. Charles Hendriek-
son, U Ark Apts.. Fayetteville, Arkansas.

FOI! SALE : 2 Cinema Graphic professional
equalizers type 7080-B with power supply,
perfect condition, $250 each. Vanguard Rec-
ords. 154 W. 14 8t, New York, N. _
AL 5-7732, Mr. Bryant.

FOR SALLE: Altec 803A woofer, 51113 horn
with 802D driver, 500D network, $125. Want
Ferrograph 8%-inch tape reels. V. I. Parker,
463 Chase Road. Lunenburg, Mass.

povents. all manufacturers. Write for quota
tions. Audio Associates, . O. Box 64, Frank-

lin Park. N

16-inch  double-faced recording dises. Abso-
lute first quality. Pack of 20, $13. Juckets in-
cluded. John Bush. 45 Hartland Road, Roches-
ter 17, N. Y.

EXECUTIVE OPPORTUNITIES. Positions
in advertising. sales. marketing, accounting.
credit. purchasing, mechanical design and pro-

ducrion control are available to gualified
executives in the electronies field who are

| willing to re-locate in the Southwest. They will

join the staff of an expanding manufacturing
facility for electronic and electromechanical
produets now Dbeing erected by the largest
manufacturer in its field. Jor unlimited op-
portunity write Box CD-1, AUDIO, 1I’. O. Box
6298, Mineola, N. Y.

More Classified on page 71
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SAVE OVER 40™0N HI-FI

Components and Tape Recorders. Don’t Buy
Till You Get Return Mail Quote From ‘“Your
Friend in the Business.”

* Trade-Ins—Highest allowance—Send us your list.

* Full 2 Year warranty including parts and labor.

* 15 Day money back guarantee.

© Fulllz' franchised most Hi-Fi lines. We ship from
stock.

* Return your purchase within 6 months for 75%
allowance against other equipment of your choice
—if you wish.

* We guarantee “We Will Not Be Undersold,”
even within 30 days of purchase date.

* Our 18th year of dependable and reliable service
throughout the world.

BEST BUY HI-FI LIST FREE

HI-FIDELITY §$:§f e Cataonai
.H els,
o o A el 797U First Ave.
N.Y.28 N. Y.
CIRCLE T1A

AU]]“] unlimited, inc.

specializes n

715A 2nd Ave., {Nr. 38th}
New York 16, New York
CIRCLE 71B

Vislt Our Warehouse

CANADA
High Fidelity Equipment

Complete Lines @  Complete Service

Hi-Fi Records — Components
and Accessories

&LECTROOICE
SOUND SYSTEMS

126 DUNDAS ST. WEST. TORONTO, CANADA
CIRCLE 71C

TAKE THE TIME
. . to write to us and we will show yoa how to keep your
HI-F1 COSTS LOW!
BRITISH EQUIPMENT—Amplifers, Taners, Speakers,
Motors, Pick-ups from the United Kingdom HI-F1 MWail
Order Speclalists carefally packed, insured and shipped
promptly at minimum cost. Send $1.00 for catalogue,
C. C. GOODWIN (SALES) LTD. (Dept. A)
7. The Broadway, Wood Green, London N.22. England.

CIRCLE 71D

MORE CLASSIFIED

WANTIED @ Seoft 204Xs variable crossover
network, William G, Deutch, 67 Yonge Ntreet,
Toronto, Canada,

SELL: Collins 127 Tour ehannel microphone
mixer, inputs 250 ohms, output 600 ohms to
feed rvecorder or broadeast line, A1 condition,
$200. Willinm W, Wilson, 1911 Marconi Road,
Delmar, New Jersey,

FOIR SALIE: Ampex 601, 8375 Llectro
Voice 666 microphone. $H50 0 Shure 300 micro-
phone, $45; Nltee theater speaker systen,
F170 ;0 Lowther I'MG, $30. Allen Zentlz, Signal
Company Npecial, Fort Riley, Kansas,

SELL: U47A sterea studio system, inelhndes
fwo U7\ microphones, siereo power supply
2 suspensions. U'sed only b hours. Perfeet con
dition. William Stanley. 60 . Quaker Lane.
West Ilarrtord, Conn. UPhone 2323778,

FORR SALI: Marantz Model 8 with deco
rative grill. 8190, PPactory-wired Cilarion
I11-X in walunt case. 9. Both absolutely
perfect. W Torgeson. 6425 12th Avenue
South, Minveapolis 23, Minn.

LPOCKET DIARY records your color-slide
exposure data for furure reference and im-
proved technique. Mail dollar bill now ior
two  dinries. Tlefundable. Pan-Andio  Aids.
19370 Wyoming, Detroit 21, Mich.
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| 20°/16, o 25 watts); Fp

a low-pass filter. The high-pass filter is “
shinple, sinee 1t has only to separate
6000 ¢ps tromm 60 ¢ps, and thus eonsists
of a small capacitor followed by a re-
sistor. A second eapacitor couples the
resulting high frequeney to the diode,
whieh rectifies the signal and leaves onl:

the modulation of the 6000-eps fre-

quencey. This is passed through a low-

pass filter eonsisting of L, and €, and
terminated with 7.

The measnring proeedure 1s as fol-
lows: Adjust the input signal to obtain
a desired outpnt level across the load
R,, as determined by measurement of
the voltage across the load. Shift the
a.f. voltmeter leads to position B and
note the level of the signal. Call this
Value 1<,. Then shift the meter Jeads to
position C and again measure the signal
level, ealling this value koo The IM dis-
tortion i1s then given by the formula

IM (%) = (ig/E ) * 100.

Typical readings taken on an ampli-
fier might be £, =20 volts (the power
across 2 load of 16 ohms this would be
5 volts; and
e = .08 volts. TM is then (.08/5) x 100,
ovr 1.6 per cent. The indicated distortion
is likely to he somewhat larger than
when measured on standard INM equip-
nent, hut for comparative measurements
—using the same equipment throughout

the results can he of some value in
maintenance work.

Conclusion

The a.f. voltmeter is one of the most |

valnable instruments in the hands of the
audio teechnieian, and with a full knowl-
edge of its eapabilities it 1s able to pro-

vide a large amount of valuable infor- |

mation about performance of audio
equpment. It is possible to measure the
output of phonograph pickups direetly,
using a frequency reeord; it is possible
to check the equalization curves of

ampliliers or networks: it is nseful in |

making  distortion  measuvements; in
short, it is the second most valuable tool
of the audio technician or experiinenter
—the first place belongs to the volt-ohm-
millianmeter, either of ceonventional or
of vaenum-tube cirenitry. And it is quite
likely that transistorized versions of the
eleetronie voltienter will soon be readily

available. & |
o COMPONENTS, TAPE RECORDERS $
o Write for our low quotes on your choice of com- g
@ Donents. Save more on ‘‘Pkges.’”” All factory sealed. ¢
® Send for ‘‘Monthly Specials’’ bulletin. ®
I Hi-F! RECORDING TAPE o
bt with 15 day money-back guarantee :
5 311 1223 244+ §
o 1200’ 77 mylar or acetate $1.09 $1.05 3 98 o
e 1800° 7" mylar ... ... 188 1.79 175 o
@ 1800 7" acetate .. .. 1.49 1.39 129 o
® 2400”7 7" mytar ... ... 2.59 2.25 1.99 o
@ 2400’ 7 tensilized mylar  2.89 2.84 279 o
o Can Be Assorted. Add 15¢ Postage Per Reel ®
: 10¢ For 24 Lots :
® 125-N East 88 St., New York 28, N. Y.®
° ’(% °
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FOR A LIMITED TIME!

Special 25%,
saving for

AU[]I [] readers

A T I

TROUBLESHOOTING HIGH FiDELITY
AMPLIFIERS was written specifically
for the service technician and the
audio hobbyist who specializes —
or wants to specialize—in the
growing and highly profitable field
of audio and high fidelity service
and repair.

PREPUBLICATION OFFER

PAY ONLY
$2.20

FOR THIS
NEW BOOK
PUBLISHED
AT $2.95!

This book is for the hobbyist and
technician who wants to know the
plain and simple approach to
TROUBLESHOOTING HIGH FIDELITY
AMPLIFIERS. Twelve fact-filled, illus-
trated chapters spell out the most
direct approach to curing both,
vacuum tube and transistorized
amplifier ills. Everything from in-
struments and test procedures, to
servicing transistorized stereo
amplifiers, is covered in a writing
style that makes it easy to read
and absorb.

Published at $2.95 . . . YOU SAVE
25% when you order this important

book at the special pre-publication
price of only $2.20. Send for your
copy today. We pay the postage*.

Radio Magazines, Inc., Dept. T62
P.O. Box 629
Mineola, New York

f am enclosing $ , please send
me copies of TROUBLESHOOTING
HicH FiDELITY AMPLIFIERS®, by Mannie
Horowitz.

NAME _
ADDRESS

CITY. ZONE__STATE_____

*Shipped postpaid in the U.S. and Canada. Please
add 25¢ for foreign orders.

FOR A LIMITED TIME!
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“King Mike I Tells All! Or...
HOW TO SUCCEED IN THE “KING” BUSINESS WHEN
ALL THE CARDS ARE STACKED IN YOUR FAVOR

- | g i

@

| -

Altec Regional Sales Manager, Milt Thomas, after coronation as “King Mike the First”
receives congrats of Altec President A. A, Ward (l.) and H. S. Morris, V.P. for Marketing.
Thomas won crown and scepter when customers in the Southeast decided to up their
purchases of Altec microphones by 2359%,.

“A funny thing happened to me on the way to the office the first day of the
‘King Mike’ Contest. I kept repeating the first principle of Salesmanship:
Know Your Product—then tell the people the facts about it in terms of
benefits. Well, I know my Altec mikes, and I knew the facts that made them
preferred by many of those canny broadcast and recording engineers.

“On all my sales calls during the Contest, I laid it on the line to prospects
about Altec's exclusive Sintered Bronze Filter and how it positively bars
entry of iron dust, metal particles, or any foreign matter to make it the most
perfect acoustical filter ever made...1 waxed enthusiastic about Altec’s
Microphone Exchange Plan whereby customers return to Altec a microphone
in need of repair and receive a brand new, factory-sealed mike in exchange
for a nominal charge.

“I showed my prospects individual certified calibration curves thai
are supplied with each Altec 684, 685, 688 and 689 Dynamic, free of chargé,
as proof of their superior performance. I almost bought a couple myself as
I showed them documented comparisons of Altec microphone curves vs.
other famous-name competitive equipment (there was no comparison!).

“Next, I followed-up with comparative A-B tests that naturally proved
Altec best in sensitivity, smoothest in response, best in overall performance.

“Finally, just to clinch the sale, I'd pull out all stops on Altec’s 15
different models of professional mikes—from $42.00 dynamics to $275.00
condenser systems—for over fifty different applications in every area of
broadcasting and recording. And, I bore down hard on the fact that A4ltec
competes on the basis of price and quality with any line of microphones
offered by any manufacturer!

“In conclusion, I'd like to offer a few words of advice to “King Mike II’
whoever he may be: You gotta tell the customer about the many superiorities
of Altec microphones that no other make of microphone can touch. So to
get better results, give ’em the facts about Altec. The facts are enough . L
Here are two impressive examples:

]

ALTEC 6854 3
CARDIOID
$96.00 NET

ALTEC €84A
OMNIDIRECTICNAL
$78.00 NET
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PROOF OF SUPERIOR PERFORMANCE! In the entire broadcast and recordiﬁg
industry, only Altec provides concrete visual proof of superior performance !py
supplying individual, certified calibration curves with each of four models of
professional dynamics.

ALTEL

For complete specifications, please call your nearest
Altec Distributor (Yellow Pages) or write Dept. AM4

ALTEC LANSING
CORPORATION

(L7777 A subsidiary of Ling-Temco-Vought, Inc. ‘
ANAHEIM, CALIFORNIA |

LANSING CORPORATION

@ 1963 ALTEC LANSING CORPORATION
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Here's how to turn sound ‘“snap-
(& ) shooting™ into professional quality
\« "sound pictures’ with tep-notch
tidelity. Start with this microphone, the
Electro-Voice Model 664 dynamic cardioid.

Whether recording, providing sound rein-
forcement or doing critical PA work, the 664
Variable-D* cardioid pattern rejects sound
more uniformly at the back of the micro-
phone than any other similarly-priced unit.

The 664 has four independent sound cancel-
ling systems (two for the highs, one for the
mid-range and one for the lows). Compare
this with the one or two cancelling systems
in other brands. Low, low room rumble and
very high frequency noises are reduced just
as well as voice frequencies. A whopping
20 db, on the average.

And more of the sound you want, you get.
Wider range is possible with the more
sophisticated 664 design. No compromises
needed at either the top end or the bottom.
And no peaks (on-axis or off) from 40 to
15,000 cps. A good part of the credit must
go to the Acoustalloy® diaphragm we use,
made of a modern plastic that can be con-
trolled to within .001", yet shrugs off ex-
tremes of humidity, heat and shock. We're
proud of it. We invented it.

Another advantage of the Variable-[} 664:
almost no proximity effect. This meanis you
get the same tonal balance with ultra{close
miking as you do when wcerking at normal or
long distances. A big bonus with untrained
talent or wide-ranging stage pickups.

The highly efficient dynamic element pf the

664 puts out a healthy -55 db signal to match
any modern amplifier or tape recorder. And
either high orlow impedance can be selected
at the cable. Just move one wire, All this for
only $85.00 list (less normal trade discounts).
Or $99.00 in gleaming gold finish. Your
money back if the 664 disappoints you in any
way. It won't. Why not put yourself in the
foreground of the sound picture with the
E-V 664, today. Electro-Voice, Inc., Dept.
432A, Buchanan, Michigan.

*y

ElecthoYbree

SETTING NEW STANDARDS IN SQUND



www.americanradiohistory.com

